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DEPARTMENT OF LABOR AND EMPLOYMENT
DivisionofWor ker sé Compensati on

CCR 11013
RULE 17 EXHIBIT 2B

Moderate/Severe Traumatic Brain Injury Medical Treatment Guideline

A. Guideline introduction

This document has been prepared by the Colorado Department of Labor and Employment,
Division of Workersd Compensation (Division) &
guidelines for physicians/providers treating individuals whalify as injured workers with
traumatic brain injury (TBIl) wunder the Col orac

Although the primary purposes of this document for practitioners are advisory and educational,
this guideline is enf oensatian Rules of Bracddere, 7 CORe1I0Nor k e r
3. The Division recognizes that acceptable medical practice may include deviations from this
guideline, as individual cases dictate. Therefore, this guideline is not relevant as evidence of a
provi der 0 sdofpmfgssibnalsarea nd ar

To properly utilize this document, the reader should not skip or overlook any sections.
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B. General guideline principles

The principles summarized in this section are key to the intended implementation of all Division
of Wor k eernssba tGoomp medi cal treatment guidelines
the guidelines in this document.

B.1 Application of the guidelines

The Division provides procedures to implement medical treatment guidelines and to foster
communicationtoresove di sputes among the provider, pay:¢
Compensation Rules of Procedure. In lieu of more costly litigation, parties may wish to seek
administrative dispute resolution services through the Division or the office of adatimestr

courts.

B.2 Education

Education of the individual and family and/or support system, as well as the employer, insurer,
policy makers, and the community, should be the primary emphasis in the treatment of TBI.
Currently, practitioners often think of eddica last, after medications, manual therapy, and
surgery. Practitioners must implement strategies to educate individuals with TBI, employers,
insurance systems, policy makers, and the community as a whole. An edbestohparadigm
should always startith inexpensive communicatiohdt provides recovery, functidocused,
patientcentered, and evidentased information to the individual with TBI. Moredepth
education is currently a component of treatment regimens that employ functional, restorative,
preventive, and rehabilitative programs. No treatment plan is complete without addressing issues
of individual and/or group patient education as a means of facilitatinghsgldgement of
symptoms and prevention. Facilitation through language intergnetathen necessary, is a
priority and part of the medical care treatment protocol.

B.3 Informed decision making

Providers should implement informed decision making as a crucial element of a successful

treatment plan. Patients, with the assistance of thelthhesre practitioner and support system,

should identify their personal and professional functional goals of treatment at the first visit.
Progress towards the individual 6s i dentified f
of the health careeam at subsequent visits and throughout the established treatment plan. Nurse

case managers, psychologists, physical therapists, and other members of the health care team play
an integral role in informed decision making and achievement of functional gadient

education and informed decision making should facilitatersaliagement of symptoms and

prevention of further injury.
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B.4 Treatment parameter duration

Time frames for specific interventions commence once treatments have been initiated, not on the
date of injury. Obviously, duration wil/ be ir
availability of services. Clinical judgment may substantiate the need to accelerate or decelerate

the time frames discussed in this document.

B.5 Active interventions

Active interventions emphasizing patient responsibility, such as therapeutic exercise and/or
functional treatment, are generally utilized over passive modalities, especially as treatment
progresses. Generally, passive interventions are viewed as atméariktate progress in an
active rehabilitation program with concomitant attainment of objective functional gains.

B.6 Active therapeutic exercise pogram

Exercise program goals should incorporate patient strength, endurance, flexibility, coordination,
andeducation. This includes functional application in vocational or community settings.

B.7 Positive patient response

Positive results are defined primarily as functional gains that can be objectively measured.
Objective functional gains include, but are notited to: positional tolerances, rangerabtion

(ROM), strength, endurance, activities of daily living, ability to function at work, cogratioin
communicationpsychological behavior, and efficiency/velocity measures that can be quantified.
Subjective rports of pain and function should be considered and given relative weight when the
pain has anatomic and physiologic correlation. Anatomic correlation must be based on objective
findings. Patient completed functional questionnaires such as those recordrogmide Division

as part of Quality Performance and Outcomes Payments (QPOP, see-Ryléhe8atient

Specific Functional Scale, or other validated function scales can provide useful additional
confirmation.

B.8 Re-evaluation of treatment no less than evegr3 to 4 weeks

If a given treatment or modality is not producing positive results within 3 to 4 weeks or within the
time to produce effect in the guidelines, the treatment should be either modified or discontinued.
Before discontinuing the treatment, ghr@vider should have a detailed discussion with the patient
to determine the reason for failure to produce positive results. Reconsideration of diagnosis
should also occur in the event of a poor response to a seemingly rational intervention.

B.9 Surgical interventions

Surgery should be contemplated within the context of expected functional outcome and not purely
for the purpose of pain relief. The concept of
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generally a misnomer. All operative intervensanust be based upon positive correlation of
clinical findings, clinical course, and diagnostic tests. A comprehensive assimilation of these
factors must lead to a specific diagnosis with positive identification of pathologic conditions.

B.10Six-month time frame

The prognosis drops precipitously for returning an injured worker to work once he/she has been
temporarily totally disabled for more than six months. The emphasis within these guidelines is to
move patients along a continuum of care and return to wibhikn a sixmonth time frame,

whenever possible. It is important to note that time frames may be less pertinent for injuries that
do not involve workiime loss or are not occupationally related.

B.11Return to work

When considering retusto-work options folbwing TBI, the practitioner must skillfully match
the individual's abilities (physical, cognitivegmmunicativepsychological, and behavioral) and
the work requirements. Qualified vocational rehabilitation piaogrs may be used for
moderatedevere cses.

The practitioner must write detailed restrictions when returning an individual with TBI to limited
duty. An individual with TBI should never be released to "sedentary or light duty" without
specific physical, psychological, and cognitive limitatiofise practitioner must understand
essential job functions and job requirements/duties, as well as all of the physical, visual,
cognitive, psychological, and behavioral demands of the individual's job position before returning
him/her to full duty. Job dutglarification should be obtained from the employer or others if
necessary, including but not limited to: employer supengsao-worker, an occupational health
nurse, occupational thgriat, physical therapist, speeldnguage pathologistocational

rehabilitation specialist, case manager, industrial hygienist, or other appropriately trained
professional.

B.12Delayed recovery

All individuals with moderate/severe TBM/S TBI) will require an integrated system of care.
Interdisciplinary rehabilitation treatmt and vocational goal setting may need to be initiated for
those who are failing to make expected progress 6 to 12 weeks after an injury. Neurological
recovery followingM/S TBI is greatest in the first 12 months pagury, but may occur for up to

2 years posinjury, with further functional improvements beyond 2 years. The Division
recognizes thatid 0% of all industrially injured individuals will not recover within the timelines
outlined in this document despite optimal c&ech individuals shouldadve completed a full
neuropsychological evaluatiohhesendividuals may require treatment beyond the limits
discussed within this document, but such treatment will require clear documentation by the
authorized treatingroviderfocusing on objective futional gains afforde by further treatment.
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M/S TBI may have a prolonged recovery and frequently requires continuing treatment as
addressed in the post Maximum Medical Improvement (MMI) care section.

B.13Guideline recommendations and inclusion of medicaledence

All recommendations are based on available evidence and/or consensus judgieision

staff methodologist (MD, MSPH) researched and adopted literature critique criteria. Literature
critiques were performed in a manner congruent with nationalat@édnd were completed
independent of the multidisciplinary task force group which drafted initial recommendations. The

met hodol ogy is described PRlnealsd aalls ®nr @& fher Dti o i

website for evidence tables and studyiques which provide details on the studies used to
develop the evidence statements.

When possible, guideline recommendations note the level of evidence supporting the treatment
recommendation. It is generally recognized that early reports of avedséatment effect are
frequently weakened or overturned by subsequent research. When interpreting medical evidence
statements in the guideline, the following apply:

0 Consensus means the judgment of experienced professionals based on general medical

principl es. Consensus recommendations are desi
wellaccepted, 0 Agenerally accemtsad,bd i Fdhede ot

0O "Some evidenced means the recommendati on
study, which reported that a treatment was effective. The Division recognizes that further

research is |ikely to have an i mpact on t
0 "Good evidenceo means the recommendati on

adequate scientific stugB or at least one relevant highality scientific study, which

reported that a treatment was effective. The Division recognizes that further research may

have an 1 mpact on the interventionods effec
0O AStrong evidenceod means helawilabiliyofonoitpendat i on

relevant and higlyuality scientific studies, which arrived at similar conclusions about the
effectiveness of a treatment. The Division recognizes that further research is unlikely to
have an important impact on the interveniiann ef f ect .

There is limited and varied literature on TBI. Therefore, many of the studies cited focus on
athletes, military personnel, or stroke survivors.

All recommendations in the guideline are considered to represent reasonable care in appropriately
sdected cases, irrespective of the level of evidence or consensus statement attached to them.
Those procedures considered inappropriate, unreasonable, or unnecessary are designated in the
guideline as Anot recommended. O
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B.14Treatment of pre-existing conditions

The conditions that preexisted the work injury/disease will need to be managed under two
circumstances: (a) A prexisting condition exacerbated by a work injury/disease should be
treated until the patient has returned to their objectively verified lgwet of functioning or
Maximum Medical Improvement (MMI); and (b) A pexisting condition not directly caused by

a work injury/disease but which may prevent recovery from that injury should be treated until its
objectively verified negative impact haseimecontrolled. The focus of treatment should remain on
the work injury/disease.

The remainder of this document should be interpreted within the parameters of these guideline
principles that may lead to more optimal medical and functional outcomes fadnjarkers.

B.15Post maximum medical improvement (MMI) care

This document includes recommendations for{dstl care in appropriate cases. (Refer to
SectionH, Maintenance @mnagement.)
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C. Introduction to traumatic brain injury (TBI)
C.1 Definitions of TBI

Before a @agnosis of TBI is made, the physician should assess the level of texpasure to the

individual using available objective evidence. According to the Institute of Medicine of the

National Academies, TBI is an injury to the head or brain caused by atkyanilicted trauma
(Institute of Medicine, 2006 The Department of Defense define
structural injury and/or physiological disruption of branict i ons as a result of
(Management of Concussiviild Traumatic Brain Injury Working Group, 2016, p. 8Bl may

be cased by a blow to the head from abject or by striking an object, by acceleration or

decderation forces without impact, or by blast injury or penetration to the head that disrupts the

normal function of the braiManagement of Concussidvild Traumatic Brain Injury Working

Group, 2018

A diagnosis of TBI is based on acute injury pagsens and should be determined by the criteria
listed below. Severity of initial impairment following TBI is subdivided into two major
categories, mild TBI (mTBI) and moderate/severe TBI (M/S TBI). These definitions apply to the
initial severity of impairnent and do not necessarily define or describe the degree of subsequent
impairment or disability.

After sustaining a TBI, whether initially diagnosed as mTBI (including complicated mTBI) or

M/'S TBI, assessment, eval uatadderate/SevaraTBI|Mediglt i ng
Treatment Guideline is appropriate when there are complex questions related to differential

diagnosis (brain injury versus other diagnosisybenthe patient is not progressing in cognitive

function and/or activities of dailying (ADLs). There should be a clear rationale for undertaking

testing and/or treatment under the M/S TBI Guideline.

C.1.a Mild TBI (m TBI)

mTBI is a traumatically induced physiological disruption of brain fun¢cgsmmanifested by at
least one of the followm, documented within 24 to 72 hours of an inj(&ynerican Congress of
Rehabilitation Medicine Head Injury Interdisciplinary Special Interest Group,)1993

O«

any loss of consciousness

any loss of memory for events immediately before or after the injury

any alteration of mental status at the time of theryn{e.g., feeling dazed, disoriented, or
confusedYManagement of Concussidviild Traumatic Brain Injury Working Group,

2016

focal neurological deficit(s) that may or may not be transient but where the severity of the
injury does not exceed the folling:

O¢ O«

O«
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3 loss of consciousness for approximately 30 minutes or less,
3 at 30 minutes, a Glasgow Coma Scale (GCS) 01%3and
3 posttraumatic amnesia (PTA) not greater than 24 hours.

I f the GCS is not availabl e, t aé80nmnutessest arfr
postinjury should be used.

If the patient presestith any of the above after 72 hours, the clinician will need to use available
information to construct a diagnosis.

Refer to the Divisiondéds Mild Tudaluenati ¢ Br ai n |
C.1.b Complicated mTBI

Complicated mTBI is an mTBI accompanied by structural brain damage visualized on initial
structural neuroimaging. More patients in this group have slow or incomplete recovery as
compared to patients without this finding. Howetbe imaging finding alone may not fully
predict the clinical course of an individual with mT{&. L. lverson, 2000 Based on a

reanalysis of data from the Dikmen study, there is some evidence that mTBI and complicated
mTBI T whether theGCSis 15 or 13147 are similar with respect to the frequency of persistent
concussion symptoms at one month and one (f&kmen, Machamer, & Temkin, 201.7The

term is not separately addressed in this guideline to determine care, but it should be understood
thatcomplicated mTBI cases will frequently require more extensive treatment than that
described under mTBI andmay be given care listed under this guidelinedr M/S TBI as
appropriate for the individual.

C.1.c Moderate/severe TBI (M/S TBI)

M/S TBIl is a traumatically induced physiological and/or anatomic disruption of brain function as
manifested by at least one of the followi#gnerican Congress of Rehabilitation Medicine Head
Injury Interdisciplinary Special Intesé Group, 1998

O«

atered statef consciousnessr loss of consciousness for greater than 30 minutes,

an initial GCS of 12 or less, and/or standardized structural fimaging evidence of
trauma, antbr

0 posttraumatic amnesia (PTAjreater than 24 hours

O«

|l f the GCS is not available, the closest app
injury should be used.

C.1.d Other terminology

Once a patient has met the definitions abav€.1.c forM/S TBI or C.1.b forcomplicated mTBI,
which requires ma care, the treatment patterns and diagnostic tools of this guideline apply. The
following terms are noted for information only.
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0 Acquired brain injury (ABI): ABI refers to any type of brain injury that occurs after birth
and that is not related to a congahdisorder or degenerative disease. In addition to TBI,
ABI also includes damage to the brain from internal factors such as lack of oxygen, brain
bleed, exposure to toxins, infection, or pressure from a tumor. Althouglrananatic

ABI may have symptosiand treatments in common with TBI, this guideline was
developed specifically for TBI. It is possible that some of these treatments may be useful
for other types of ABI.

0 Concussion: There is some disagreement in the literature regarding definitions and
terminologyfiConcussi ono is used synonymously wit
only referencedn this guideline when describing studies using the terminology.

0 PostConcussive Syndrome (PCS): PCS is an accepted diagasisgenerally

determinedy the number of symptoms present aften@ Bl and how long they persist
However the symptoms used to determine the presence of PCS are frequently present in
those without mTB[Dean, O'Neill, & Sterr, 20)2In this guideline, once a person has

been diagnosed with mTBI, any of the treatments for continuing symptoms may be used.
Thus, the diagnostic category of PCS is not necessary and should not be usetian isola
to access the treatments in this guideline.

C.2 Prevention

Prevention of injuries such as TBI is an essential component of any medical treatment guideline
or injury management program. TBI is a dynamic condition, and patients may deteriorate over
time inthe areas of physical and mental health, cognition, employment, and activities of daily
living (ADLs). The following guidelinespecific definitions of the various types and levels of
prevention are necessary to prevent the deterioration from a heatéhjogpathology and to
successfully intervene at the levels of disablement descritsmtiion C.4, Disability.

0 Primaryprevention
The goal is the prevention of disease in a susceptible, or potentially susceptible,
population through specific measurexluding general health promotion efforts. All

health providers should remind individuals, supervisors, and employers of the primary
measures for preventing recurring TBISs.

Always use appropriate protective equipment on jobs that require protectioaljmgcl
following all of the employment policy and procedures related to the safety of the

individual, coworkers, or external customers. Exampdéprimary preventiomclude

3 Provide safety guidelines for employer premises;
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3 Wearprotective helmets, comyihg with the American National Standards Institute
(ANSI), on jobs requiring protection from fallirabjects or electrical hazards;

3 Wearprotective helmets and headwear when involved in contact, collision, and other
sports such as biking, horseback ridiskating, skiing, and snowboarding;

3 Wearsafety goggles or glasses on jobs that require protefrtoon flying objects or
debris;

3 Avoid walking on wet, slippery floors on the worksite, or wear the appropriate
footwear for the conditions;

3 Ensure that scablding has appropriate railis@pr harnessesnd that theyand are in
good working order;

3 Use ladders in accordance with Occupational Safety and Health Administration
(OSHA) recommendation(®.g.,make sure that ladders over 20 feet tall have ¢ages

3 Provde and use airbags, safety belts, etc., in motor vehicles;

3 Avoid alcohol and other drug use, including marijuana, during recreational activities
such as boating, hunting, skiing, snowboarding, etc., while driving or operating
equipment, when working froelevated surfaces, and at work;

3 Avoid distracted drivinge.qg.,driving while texting, using cell phone, ejr

3 Practice fatigue management techniques, such as limiting duty hours and night shifts,
to maintain optimal energy lels for the required wortasks;

3 Weight management and regular exercise may decrease the likelihood of an injury as
well as length of recovery when an injury occurs.

O«

Secondary gvention

Secondary prevention includes efforts to decrease duration of illness, severity of disease,
ard sequelae through early diagnosis and prompt intervention.

Early diagnosis of individuals witl/S TBI is critical in helping to avoid secondary

symptoms and problems in living. Individuals with a previous history of TBI, comorbid
conditions psychiatriadisorders, cognitive disorders, and substance abuse are also at

greater risk for poor outcome and represent an opportunity to reduce the effects of TBI.

Such individuals should receive appropriate referrals for the comorbid conditions, and
treatmentofta se comor bi d conditions should be int
rehabilitation program.
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Workers who have sustained a recent TBI should be especially cautious about returning to
work activities that may lead to a second TBI since second injuries agrprior to a

full recovery fromthe initial TBImay have more serious consequences. Providers should
practice secondary prevention by setting appropriate restrictions for these workers and
workers who are suffering from impairment, such as dizziness;dbét lead to falls in

some work environmentéRefer to Section G, Return tcovk.)

0 Tertiary pevention

Tertiary prevention compasses the effort to decrease the degree of disability and
promote rehabilitation and restoration of function in individwats chronic and
irreversible diseases and to prevent disease and disabilityohgenanagement and
follow-up services may be required for select individuals with TBI with persistent
medical, cognitive, psychological, and/or functional skill deficits.

The majority of this guideline addresses secondary and tertiary prevention of disability for
workers with TBI.

C.3 Interdisciplinary r ehabilitation professionals

An interdisciplinary treatment team is an alliance of professionals from different medical or
therapeutic disciplines (as described below) that provides a coordinated treatment pidgram.
particular treatment needs of the individual with TBI will determine the disciplines that make up
the teamThe team establishes treatment priorities and goalprawities treatment. Team
members contribute their respective skills, competencies, insight, and perspectives to the
rehabilitation process. This includes education, communication, and alignment of expetdations
optimizetreatment outcomes. It is highlggommended that the individual with TBI participate in
team planning, along with his or her family and/or support system, insurance carrier, case
manager, andosnetimes the employer or retuitmrwork specialist when addressing reteta:

work planning (Refer to SectiorG, Return to wrk.)

The most common disciplines, in alphabetical order, involved in the medical and tatiabili
treatment of TBI includéut are not limited to:

0 Behavioral pychologist: gosychologist with special traimg, credentials, ahlicensing
who specializes in the area of behavior analysis and treatment.

O«

Behavioralanalystama st er 6 s | e v e lalanalgsewho dedighnseadd be havi or
supervises behavioral interventioBghavioral assessments by an analyst do not
substitute for auropsychological assessments.

0 Case mnager: Case managers are initially trained under a variety of disciplines such as
nursing, social work, and other health and human services fields and should be certified
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through the Commission for Case Manager Cedifon (CCMC). In order to achieve the

best possible outcome for everyone involved, it is best to provide case management

services in an environment in which the case manager, thetlienge cl i ent 6 s f am
and/or support systerand the appropriate sece personnel arable to communicate

directly (Case Management Society of America (CMSA), 906s crucial that the case

manager be thoroughly educated in the complexities of treating individuals with TBI.

Case managers may perform Utilization Review (UR) agtaopaase management
duties, but R alone is not case management.

The primary functions of TBI case management are:

3 to obtain information through a comprehensive assessment of the injured individual
and his/ler family and/or support system;

3 to work with e health care team, the injured worker, and family and/or support
system in development, monitoring, and implementation of a comprehensive case
management plan. Plan reassessment stheutdmpleted on a regular basis;

3 to optimize access to appropriatalie care servicesnd maintain cost effectiveness;

3 tointegrate and coordinate service delivery among all providers and to prevent
fragmentatiorof services by facilitatingommunication and by involving the injured
worker and family and/or support systémthe decisiormaking process;

3 to educate and collaborate with the injured worker, family and/or support system, and
the health care team when necessary about treatment options, conmpsaaseand
community resources;

3 to predict and avoid potentiabmplications.

0 Chiropractor: a&redentialed and licensed doctor of chiropractic who assesses and treats
human illness and injury, including, but not limited to: musculoskeletal injuries;
movement dysfunction; impairments in strength, muscle tone, motaooLgusture
coordination, endurancandfunctional mobility; neurological injuries; and loss of
function. Chiropractic utilizes joint manipulation and spinal and joint rehabilitation, along
with various therapies and modalities.

0 Clinical pharmacist: gharmacist with expertise in medication managemidetshemight
be useful for patients with multiple medication regimens.

O«

Clinical psychologist: gsychologist with special training, credentials, and licensing who
specializes in the assessment and treatofgrérsonality and psychological disorders
education and adjustment counselipgychotherapyand management of behavior.
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0 Driver rehabilitation pecialist: & individualwho is trainedn the health care field and
certified by the Association for Drivé&ehabilitation and the American Occupational
Therapy Association.

0 Independent life skillsrainer:an individual with documented training to develop and

mai ntain an individual s ability to indeper
emotionally, andeconomically. Services may include: assessment, training, and

supervision or assistance to an individual with-sale; medication supervision; task

completion; communication skill building; interpersonal skill development; socialization;
therapeutic re@ation; sensory motor skills; mobility or community transportation

training; reduction or elimination of maladaptive behaviors; problem solving skill

development; benefits coordination; resource coordination; financial management; and
household management.

O«

Music therapist: a individual who is board certified and trained to use music within a
therapeutic relationship to improve cognitive, sensory, motor, communication, and
behavioral functions that have been affected by neurologic disease

0 Neurologist: gohysician with special training and credentials in the area of the nervous
system who has successfully completed an approved residency in neurology.

0 Neurcophthalmologistan ophthalmologist or neurologist who has completed an
approved residency in ophthaltagy or neurology, who has completed a fellowship in
neurcophthalmology, and who specializes in the treatment of visual disorders related to
the nervous system.

O«

Neuraootologist: aphysician whdas completed a fellowship irearoblogy or do-
neurology.

O«

Neuropsychologist: kcensed psychologist with knowledge of and special training in
brainbehavior relationshipsncluding neuropsychological assessment, causality of
neurobehavioral changes, and treatment and management of neurobehavioral disorders.

0 Neuoscience arse: aegistered nurse (RN) who has certification in the treatment of
individual and family and/or support system responses to nervous system function and
dysfunction across the healthcare continuum.

0 Neurosurgeon @urological srgeon): gohydcian who has special training and credestial
in the surgery of nervous system disorders and who has successfully completed an
approved residency in neurological surgery.

O«

Nurse: @ RN with specialty training, credensabnd licensing who specializesthe
collection and assessment of health data, health teaching, and the provision of treatment
that issupportive and restorative to life and wieding.
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0 Occupationalhierapista registered and licensed therapist who specializes in participation
in activities of daily living (ADLSs). He/she assesses and treats the physical, perceptual,
behavioral, and cognitive skills needed to performcaté, home maintenance, and
community skills. He/she also provides patient and family and/or support system
education.

0 Occyational medicine lpysician: gohysician who has education and training in
occupational medicine and preferably qualifies for board certification.

(@4

Optometrist: specialist with training, credentials, and licensing who examines, assesses,
diagnoses, ahtreats select abnormal conditions of the eye and adnexa. Optometric scope
of practice varies from state to staltds defined by statute amday include topical or
systemic medical therapMeurcoptometrists are preferred.

0 Ophthalmologist: @hysicianwith training and credentisin the diagnosis and treatment

of visual disorders, including related systemic conditions, who has successfully completed
an internship and an approved residency in ophthalmology. Ophthalmologists are able to
perform medicaand surgical procedures on the eye, orbit, and adhewao

ophthalmologists are preferred.

0 Otolaryngologista physician who specializes in ear, nose, and throat medical treatment.
He/she has completed a residency in otolaryngology.

0 Physical herapist: dicensed therapist with expertise in managing movement dysfunction
who specializes in the assessment and treatment of individuals with impairdedictts

and functional limitations in the areas of strength, muscle tone, motor control, posture,
coordindion, balance, endurancand general functional mobilityHe/sheworks to

improve functional independence, as well as prefadily and/or support system and
patient education.

O«

Physiatrist physical medicine and rehabilitatiohysician a physician wih special
training, credentialsand licensing in the field ofyysicd medicine andehabilitation
He/shehas successfullpompleted an approved residency

0 Psychiatrist/europsychiatrist: @hysician with special traing, credentials, and licensing
who specializes in the field of mental health and psychological disoridershehas
successfully completed an approved residency in psychiatry. A neuropsychiatrist is a
psychiatrist who has specialized training, credentials, and licensing in neurologically
based behavioral, cognitive, and emotional disturbances, including specialized training in
TBI.

0 Rehabilitation ounselord achel or 6s or mastero6s | evel <col
assisting individuals in the process of independent living, productiwetacénd
vocational pursuits. This includes assistance with financial resources, housing, community
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(@4

resources, social skills, vocational evaluation and treatment, integration back into the
workforce, and patient and family and/or support system counseling

Rehabilitation mrse:an RN who has certification in rehabilitation nursing. Rehabilitation
nursing is a specialty practice area within the field of nursing. It involves recognizing,
reporting, and treating human responses of individuals and groupesstnpor future
health problems resulting from changes in functional ability and life&gsociationof
Rehabilitation Nurses (ARN), 2016

Rehabilitation gychologist: aspecialty within psychology requiring additional training

that focuses on interdisciplinary teamwork to achieve optimal physical, psychological, and
interpersonal functioning for thosath chronic or taumatic injurie§American Board of
Professional Psychology, 2017

Social worker: ama s t e r,censdd socia Wworker who specializes in patient and
family relationships, as well as housing, financial resources, and society reintegration.

SpeecHanguage pthologist:a certified, licensedandma st er 6 s or doctor al
who specializes in the assessment and treatment of individuals in the areas of
communication (speech, language, social skills, voice), cognition, swallowing, and family
and/or support system patteeducation.

Therapeutic recreatiopscialistt do ac hel or 6s or master6és | evel
in the assessment and treatment of individuals in the areas of planning and management of
leisure activities, time management, mental health throegeation, and community

access.

C.4 Disability

The World Health Organization (WH@pnceptualizedisability as the interaction of health
conditions with environmental factors (such as social and legal structures) and personal factors
(including age, educatip and coping styles).

For the purposes of this guideline, we are adopting the International Classification of Functioning,
Disability, and Health (ICF).

This model recognizes the interactibatweerthe health condition and three major components:
body functions and structures, activity, and participation. These in turn are influenced by
environmental and personal issues. The following definitions are used:

O«

O¢ O«

Body functions: fysiological functions of body systems, including psychological
functions.

Activity limitations: dfficulties an individual may have in executing activities.
Participation estrictions: poblems an individual may experience in involvement in life
situations.
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0 Disability: activity limitations and/or participation restrictions in an indivad with a
health condition, disorder, or disease.

Because of the nature of TBI and the nature of learning and memory, functional skills often

canrot be generalized across waRkvironments. Therefore, the assessment of function,

evaluation, and treatmeshould not only consider the injured worker but also include evaluations

of the individual 6s dreal worl do environment,
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D. Overview

Care for individuals with moderate/severe brain injuries is highly individualized.niisant

amount of therapperformedoy multiple types of providers may be required to return the patient
to reasonable function. Therefore, many of the providers described in Se@&jon

Interdisciplinary rehabilitationnefessionals, may be required@et of the treatment team. The
number and level of acute noperative, operative, and rehabilitative care is highly dependent on
the full extent of the injury and its neurologic effects. ThereforelMt&TBI guideline
recommendations may differ based a p apegifie medrdogical injury pattern, polytrauma,
psychosocial issues, and comorbidities.

Payers and providers should refer to specific treatment and diagnostic sections to determine
coverage for payment.

The following areas should be consiele:
D.1 Early speaalty intervention

Early identification and early intervention by providers with specialty training and experience is
critical in the diagnosis, treatment, and management of individualMi@A BI. Brain injury
treatment may also requirmmediate interdisciplinary evaluation and treatment. The treatment
and ultimate functional outcomef individuals with TBI depends upon a complex, interacting set
of preiinjury, injury, and postnjury factors. Treatment programs shobkespecializedbased on

a comprehensive data sietclusive ofboth functional goals and outcorneiented goalsand
delivered in the least restrictive setting(s) possible. Treatment settings may include acute care
settings, hospitals, rehabilitation hospitals, outpasettings, residential and behavioral settings,
home, and community settings. Treatment should be well managedppropriateand
progresdased

Providingon-site case managers familiar with TBI rehabilitation treatment protocols is well
accepted anctecommended for aM/S TBI cases and for select mTBI cases, based on complexity
and need.

D.2 Support system €ucation

Outcome following TBI oftendepesd n t he heal th, educati on, and
family and/or support system. Therefoedicatingthe individual and family and/or support

system, insurer, case manager, and employer should be a primary emphasis in the treatment and
management of individuals with TBI. Providers should develop and implement effective

strategies and forums to incle family and/or support system members with the interdisciplinary
treatment team. Education for individuals and their family and/or support system should include,

but is not limited to: basic information about the brain and the effects of TBI on behavior
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cognition, communication, physical function, and emotional function; appropriate family and/or
support system interventions; and possible steorh and longerm outcomes. Written

information and referral to credible internet resources may be helphg exlividual and their
family andbr support system may not be able to remember the vast amount of information
provided to them. For similar reasons, they may need to be provided repeated or ongoing
information. Insurance carriers, case managers, aathient providers are highly encouraged to
give handson personal consultations, education (written, verbal, intdrast(, and support
services to families in order to maximize treatment outcomethairddurability Longterm life
planning may be disssed. Further idepth education may be required to maximize the

i ndividual 6s potential for functional i ving.
education as a means of facilitating seifarenesandself-management and preverg
secomarydisability. (Refer to Section F.4.g§ducation, for further details.)

D.3 Course of recovery

Following M/S TBI, neurological recovery is greatest in the first 12 months-pfisty but may
occur for up tdwo years postnjury; further functional improveentsmay occubeyondtwo

years. Due to the variable and dynamic nature of disability secondary to TBI, individuals may
either improve or deteriorate over time. In most cases, impairment will Herligeand will

require a lifelong maintenance plan ofrseces. Complications may warrant periods of active
treatment in addition to the maintenance plan.

There is good evidence that TBI is associated with an important increase in riskaafsa|
mortality six months and more after injury. This includes dé&ath suicide, assault, and
unintentional injuries. The increase in risk is approximately threefold, and it appears to be
independent of sociodemographic factors such as income and marita(fstaieis Wolf, Pillas,
Lichtenstein, & Langstrom, 2014Thus, t is important that patients with TBI have folleyp for
long-term concerns.

In at least 40% of cases, TBI is accompanied by other substantial trauma (e.g., internal, endocrine,
orthopedic injuries) which may involve dysfunction in other bodily systenmyghB®gical issues

also occur frequentjytheyare discussed in this guideline. Users of this TBI guideline are
encouraged to employ appropriate guidelines by the Division for other disorders and dysfunction
asneeded.

D.4 Guardianship and mnservatorship

Individuals with TBI may belinically determined to lack capacity to make competent informed
decisions concerning their medical care, housing, and/or finances. Health care providers,
insurance carriers, and case managers should become familiar with Codovadedarding
incompetency, guardianship, conservatorship, medical and durable power of attorney, advanced
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directives, living wills, etc., in order to provide family and/or support system members with the
appropriate education and/or resources concerheggtissues when clinically indicated.

D.5 Systems of are

Integration of systems of care has the goal of assisting individuals with TBI in progressing along

a continuum of care toward achieving optimal clinical outcomes as efficiently andffaxgively
aspossible. See Figurellongt er m out come and Avalueod -are reco
term, pricedriven management. Consumers should also be aware that (C&Rfmission on

Accreditation of Rehabilitation Facilitieglefinitions of programs andenterdor Medicareand

Medicaid Service¢CMS) licensing designations do not always coincide.

Figure 1:Model systems continuum of care fadividuals with M/STBI (updated from the
Rocky Mountain Regional Brain Injury Center [RMRBIC], 198993

Home with Family
With Outpatient / Day
Treatment or
Home/Community

Based Services
Home with Family and

Emergency Emergency Intensive Acute Medical Comprehensive Post Acute
Evaluation Department Care Unit Care Integrated Residential
Hospital Inpatient Transitional
Unit P tpny Rehabilitation
Hospital
Home Health
Services/Community
Based Services
Long-Term
Acute Care Skilled Nursing
Facility

Figure 1 shows a schematic depicting an organized continuum of care for individua\4 8vith
TBI. The system is not a loeitep progression but a spectrum of TBI programs and services
based on the individual 6s unigue condition anc

Independent Living

Supported Living
Program: Group Home

Supported Living
Program: Apartment

AThe term rehabilitative and habilitative ser.\y
functional capacityminimize limitations on physical and cognitive function, and maintain or

prevent deterioration of functioning as a result of an illness, injury, disorder or other health

condition. Such services also include training of individuals with mental and phyisiahilities

to enhance f un c(Congressional ReeowdexterssipmoERemarks E462 (Hon.

Bill Pascrell Jr), March 23 2030

The type, amount, frequency, and duration of medical, rehabilitation, andelongervices are
determined by the individual 6s condition and r
specific time frames, aswellasthendi vi dual 6s potential to achi e
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functional improvements with continued provision of services. Decisions concerning treatment
within the continuum of care should be made by specialists in TBI in conjunction with the
individual with TBI and family and/or support system. The following paragraphs describe care
programs commonly used by individuals wiiS TBI.

0 Acute @are

Established emergency medicahaces (EMS) triage guidelines and organized pre
hospital trauma systensfiould be tilized because theiynprove the delivery of trauma
care Trauma systems with identified regionatlgsignated neurtsauma centers
(preferablyLevel | or Level Il Trauma Centers) should be utilized for the acute care of
individuals with TBI. Neuretraumacenters should have a multidisciplinary trauma team,
an inhouse trauma surgeon, a promptly available neurosurgeon, auouiyn staffed
operating room, neuroscience nurses, a naguemsive care nit, a laboratory, and a CAT
scanner immediately availkgbat all times. Other team members should include
orthopedists, radiologists, anesthesiologists, occupational therapists, physical therapists,
and speechtanguage pathologists. Patients WM S TBI are usually admitted to the
intensive care nit initially and then progress to acute care units where they also should
receive rehabilitation service®nce M/S TBI is identified,nsurance carriers should
develop programs to respond quickly to individuals with TBI and their families and/or
support systems. linese instances, insurance carriers are encouraged to desibg on
certified case managers (CCM) to assist treatment providers, individuals, and family
and/or support system.

0 i Ac uehad | ri t -aCompeeheasive TBépecialized inpatienthterdisciplnary
rehabilitation

Following medical stability, individuals withl/S TBI should be transferred from acute
hospital care to acute rehabilitatiom the form of a comprehensive TBpecialized
inpatient interdisciplinary rehabilitation program. Acute biiajary rehabilitation

hospitals should have a specialty progthat includeslesignated beds for patients with
brain injuries, designated staff with interdisciplinary management protocols, designated
treatment areas, specialized therapy programs taitorggecific patient and/or family
needs, equipment prescription and procurement expertise, and a sufficient number of
individuals with TBI to constitute peer and family education and support milieu. Acute
rehabilitation hospitals should be accreditedh®y oint Commission on Accreditation of
Healthcare Organizations (Joint Commission) and have components consistent with the
Commission on Accreditation of Rehabilitation Facilities (CARF). CARF eligibility
implies that programs meet specific care standairdesign and efficacy. (Refer to
SectionF.5.a, Comprehensive TBpecialized inpatiennhterdsciplinary rehabilitation
programs.) It should be understood that Medica4S regards all programs after acute

c ar e aasutefifloding) acute care ingant rehabilitation hospitals. Some acute
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care inpatient rehabilitatioroBpitals are licensed agpatient rehabilitation facilities
(IRF) by CMS, othesare licensed dsng-term acute caredspitak.

9 Postacute ehabilitation

Most patients with M/S TBWill require postacute rehabilitation folling astay at a
comprehensive TB$pecalized inpatient interdisciplinary rehabilitationgpital. Post

acute rehabilitatioshould not be used in lieu of comprehensive-$Bdcialized inpatient
interdisciplinay rehabilitation pograms as described above. These-poste

rehabilitation programs include skilled nursing facilities (SNFs), outpatient rehabilitation,
residential or transitional living rehabilitation, nedyehavioral treatment programs,

home andcommunitybased programs, and formal occupationahbditation programs.
Alcohol, substance buse opioid, chemical or more specific psychiatric treatment
programs may also be necessary. The most appropriataquastrehabilitation program
isdependen on t he individual 6s needs foll owing
as proximity and availability of services, family and/or support system dynamics, and
projected longerm outcomes. Individuals with significant deficits or who require
behavoral treatment or supervision for safety may require neurobehavioral residential
rehabilitation. Other individuals may be able to use a combination of-reorde
communitybased rehabilitation and outpatient or day treatment rehabilitation. Refer to
SectionF.5, Interdisciplinary rehabilitationrpgrams, for morenformation on these
programs.

1 Longterm acute caredspital (LTCHLTACH) programs

Some individuals will be unable to participate in a full inpatient program immediately
following acute care becaa of medical instabilityhe/ shanay needan LTCH for a

period of time prior to entering amprelensive TBispecialized inpatient

interdisciplinary rehabilitationnmegram. LTCH is a designation by the Centers for
Medicare and Medicaid Services for LT@Hd rehabilitation hospitals whose average
length of stay is greater than 25 days. They genesiediyised fomedically complex
patients who require lorgtay hospitalevel care. LTCHs provide specialized care
services, including skilled nursing cate manage medical conditios® that individuals
with catastrophic or acute illnesses/injuries may progress toward entfuylinto
rehabilitation programs. LOH programs should be accredited by the Joint Commission.
LTCH rehabilitation is generally acceptbdt should not be used in lieu of comprehensive
TBI-specialized inpatientterdisciplnary rehabilitation ppgrams. When managing
patients and familiesoping with severe TBILTCH prograns should have minimal
competencies for all disciplines approprisienanage TBI related neurological, medjcal
and rehabilitative needs unpiitientsare stablenough to be transferred to an acute
specialized inpatient rehabilitatiomggram as describeabove. Some comprehensive
TBI-specialized inpatient interdisciphry rehabilitation ppgrams are licensed as LTCHSs.
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Consumers are encouraged to research rehabilitation programs, regardless of their
licensing designation.

0 Longterm supportare

Across patients, thextentof longterm outcomes following TBI is diversegnging from
virtually complete independence and function to severe and permanent disability.
Therefore, the range of necessary services is complex and individualized. In almost all
cases, patients with M/S TBI should have received-goste rehabilitatio before long

term support care. Following pestute rehabilitation, some individuals wktiS TBI

will require significant care and supervision in order to perform ADLs safélg can be
doneeither at home by family and/or support system membersapjihopriate training or
attendant care, in a skilled nursing care facility, or in a-kengn supported living
residential program. (Refer to Sectidn$.i, Supported living programs or lotgym care
residential services, or F.5.8ub-acute skilled nuiag facilities.) Individuals may also
benefit from periodic reevaluations based on condition and needs. (Refer to Séttion
Maintenance mnagement.) Lorterm care programs should have components consistent
with certification by CAREF-asCARF eligibility or certification implies that programs
meet specific care standards of design and efficacy.
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E. Diagnosis
E.1 Initial diagnostic procedures

E.1l.a History of injury

In order to establish the TBI diagnosis and treatment plans/goals, it is a generally accepted and
widely used practice for a qualified practitioner to obtain a thorough history of the injury.
Recommended data obtained in the histakmg generally should include:

0 Identification data: Identification data should include name, address, age, gender, and
marital/relationship status.

0 Precipitating gent: Information regarding the detailed circumstances of the TBI should

include where and when the injury occurred, how the injury occurred, what the individual

was doing at the time of the injury, and what happemba may necessitate acquiring

information from other sources if the patient does not have full ré&eplorts from first

responders should be obtained. If possible, collaborative information (e.g., witnesses,
paramedic report, etc.) should be obtaiteedeek details of the event and the injured
personds behavioral and cognitive response s
presence of alcohol and/or drug use at or prior to the time of the injury should be noted.

All of this history should be used wihestablishing the presence of a TBI caused by a
work-related event.

If the injury occurred as a result of a motor vehicle crash, information should be obtained
as to: the speed of the vehicle; position or location of the injured worker; use of restraints
or helmet; degree of damage to the vehicle; all other involved vehicles, if known;
involvement of EMS system, if any; and acute or-aabte accidentelated physical
complaints or injuries, including other people involved, if known. The crash outcome
regading norTBI complaints/injuries may enhance an understanding of the forces
involved in the accident and will minimize the possibility of unrecognized physical injury.
The accident report and any police records should be obtained and reviewed if available

If the injury occurred as a result of a fall, information should be obtained regarding the
type of fall, distance of the fall, type of surface, etc. The goal is to provide a review of the
biomechanical forces involved in the event.

0 Alteration in ®nscobusness: History should include a review of chief complaints,
presenting problems, and symptoms, with the goal of obtaining additional information
regarding the alteration of consciousness associated with the index injury. Generally
accepted data shouldcinde information about duration of alteration of mental status,
including consciousness, degree and length of retrograde and PTA, as well as cognitive,
behavioral, and physical impairments, with collateral sources of information when
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possible. Informatioshould be collected regarding various time intervals for the
following:

o Currents atus: This is a report of the indivi
complaints, functional problems, etc.

o Initialst atus: This i s a r ep oatcondibohatthéiteneofndi vi d
the injury, symptoms, complaints, functional problems, etc. The GCS, when
performed in the field and the emergency department, may aid in grading the severity
of TBI. Serial GCS scores may be helpful when intoxication may betarf It may
be helpful to ask the patient to describe in detail the first event they remember after the
injury in order to asse$3TA or loss of time sequence and what events they remember
immediately prior to the injur{Ruff et al., 2009 When evaluating alteration in

mental stateahte t i me of the injury, it is also i
emotional reaction to the distressing evést.a practical exampléhe provider should
contemplatavh et her t he feeling of fAbeing dazedo

emotional numbinglt is possible to have dazing due to TBI including emotional
reactions (e.g., numbing and/or detachment) or even acute pain in relation to the event.

o Evolution of neurologicaltsat us: Thi s is a report of cha
between the mhe of the injury and the present, including symptoms, complaints, and
functional problems. The individual s rep

independent activity is relevant to understanding the course of the injury. A family

and/or supportsystm me mber 6s hi story of his/lhee pati ent
usual duties is often helpful. Other measures of functional activity that are

standardized and can be repeated during treatment may also be useful.

O«

Review of medicalecords: In additiontdite i n d i v-repod, pracht®ners shoufd
attempt to obtain and review any external sources of data, including police reports,
ambulance reports, emergency department records, eyewitness reponisirpraedical
records, etc. The practitioneralhd utilize this information to establish or verify the
probable degree of trauma involved in the incident and the consistency between these
reports and current symptoms.

O«

Medical/health Istory: Taking a history is a generally accepted practice and should

include a history of past and current ilinesses, injuries, prevViBisor other disabilities,
seizures/epilepsy, stroke, cerebrovascular disease, developmental/intellectual disabilities,
neurodegenerative disorders, any previous intracranial pathaogly &s infections,

tumors, congenital malformations), pain, previous surgeries of any kind, mental health and
medication history, sleep disorders, educational history, and other medical/health data. A
report from family and/or support system members loeropersons knowledgeable about
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the individual with TBI relevant to primjury as compared to pestjury function should
be obtained.

0 Activities of daily iving (ADLS): A thorough history should be taken of daily activities.

Basic ADLs include: seltareand personal hygiene, communication, ambulation,

attaining all normal living postures, travel, agpecialized hand activities, sexual

function, sleep, and social and recreational @/ Instrumental activities ofadly living

(IADLs) are complex seltare activities that may be delegated to others (e.g., financial
management, medications, meal preparation). This assessment should delineate the
changes in the individual s ability to pertf
assistance needexbi family members or others.

O«

Family hstory: Family history should include psychiatric, including substance use and
abuse, medicdkgal involvement, and medical history of illness or disability within the
family that is reletomant to the individual 6s:s

0 Social hstory

o Living situation: This should include marital history, family and/or support system
members, household makeup, significant others, etc.

0o Occupationalhst ory: This should include the nam
employer job title, primary job duties, special licenses or certifications, length of
employment, prior places and dates of employment, and previousr@lati&d injuries
and their outcomes.

o Developmentshistory: This should include educational history, highest level of
education obtained, learning disabilities or disorders, any developmental delay, abuse,
or neglect, etc.

o Avocations: This should include common poccupational activities, including
leisure activities such as sports, hobbies, and personal interests.

0 Substace use istory: This should be obtained (particularly if there is data to suggest
substance abuse was involved in the injury) along with information related to the
amount and duration of alcohol, drug, and marijuana use, licit and illicit, including
presciption drug use and/or abuse.

0 Legal hstory: DUIs, violence, speeding/reckless driving violations, and other
medical/legal issues.

O«

Review of gstems: This is a generally accepted practice and should include a complete
review of body systems and functions.
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0 Pain dagnosis: This is recommended, especially during the first visit to document all body
parts involved. This should include a pain diagram completed by the patient, if able.

0 Psychatric history: Psychiatric history should be assessed at the inigidland at follow

up visits. Depression and anxiety are common conditiorsypngy and following TBI,

and symptoms may be subtle or unapparent unless directly assessed. Individuals may not
always present with complaints of sadness or anxiety, but thiteg mayexpress feeling

other symptoms that are commonly seen in clinical depression or anxiety, particularly
disturbances of sleep and energy. Many individuals also tend to focus on somatic
complaints that do not always correlate with objective finslimberefore, it is crucial to
question the individual, family and/or support system, andrpuey medical records

about significant changes in appetite, sleep disturbances (including nightmares), decreased
interest in pleasurable activities, loss ofrgyediminished ability to think or concentrate,
irritability, suicidal ideation, history of suicide attempts, psychiatric hospitalizations,

mental health treatment, and feelings of emptiness, worthlessness, and excessive guilt.

E.1.b Physical xkamination

This is a wellaccepted practice and should be performed by a qualified practitioner. A thorough
trauma exam should be done during the initial exam and the first fajbovisit toensureall
complaints are addressed. The exam should include a complete cgpineaixam.

E.1.c Neurological examination

A neurological examination should be performed by a qualified practitioner and should include a
mental status examination. A comprehensive neurological examination includes, but is not limited

to, mental status, cratiaerves, motor status, sensory status, balance and coordination, and gait

and station. The mental status examination involves both formal and informal observations. It

i ncludes observations about the indeérsonadual 6s ¢
hygiene, ability to provide a history, and ability to follow directions. A formal (structured)

cognitive examination should be performed to the extent indicated by the situation. It includes an
assessment of the i nd iattentiehucancemtsation, menoty,rafeest,s , or i €
mood, thought process and content, language, ability to perform simple calculations, and higher

order assessments of reasoning, judgment, and if€8gkkiewicz, Perrin, & Gansneder, 1996

Guskiewicz & RegisteMihalik, 2011). Using a standard approach for all visits assists serial

functional assessment.

E.1.d Neuropsychologicalevaluation

This is the evaluation of cognitive processes and behavior using psychological and
neuropsychological testing to assess central nervous system function and to diagnose specific
behavioral or cognitive deficits or disorders. Neuyab®logical assessments are generally
accepted and widely used as a valuable component of the diagnosis and management of
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individuals with TBI. They include sensitive tests that are used to detect cognitive deficits,
severity of impairment, and improvemevter time. Neuropsychological assessment assists in the
differential diagnosis of neurobehavioral disorders and the cumulative effect gflentiBls.

Neuropsychological assessments may be utilized to formulate how the individual's underlying
TBI impactsbehavior and the ability to function effectively in daily lifcheseassessments are
also used as a basis for formulating rehabilitation strategies and may provide informatsh rela
to prognosis and outcome.

Neuropsychological assessments utilize géadized testing procedures. Test reliability and

validity are important considerations. Examiners should be aware that abnormal cognitive

function may occur in the setting of chronic pain, psychological disorsleey deprivation,

medication use, malirging, developmental/intellectual disabilities, acute or chronic substance

abuse, and comorbid or pegisting cognitive or neurologic disorders. In cases where comorbid
diagnoses are suspected, formal psychological evaluation should accompany the

neuropsghological battery to assist in characterization and differentiation of diagnoses. Multiple
sources of data (seféport information, medical history, Emergency Medical SenjiE&4S]

records, psychosocial history, family report, etc.) are integratedestiperformance factors to

draw inferences about brame havi or rel ationships. The indivi
age,primary languagand developmental and educational history should be considered.
Neuropsychological testing may notbe validemm Engl i sh i s not the pat.
When practical, educational records including history of learning disabibiyldlbe obtained

and reviewed.

The specific neuropsychological tests used may vary according to the symptom presentation of
theindividual and the purpose of the evaluation. Tests usually assess the following cognitive
domains: level of orientation, attention, language, memory, praxis, executive function, speed of
processing, visuadpatial ability, recognition, personality, anchttion. All reports should include

a clinical interview that notes the patient and family medipalychiatric/ substance abuse

history, developmental milestones, educational history, psychosocial issues, and current medical
conditions and treatment.térpretation of these tests should always discuss the impact of
information from the clinical interview that might affect test results, such as medications causing
confusion or drowsiness, lack of sleep, anxiety, depressnmhsimilar issues.

In theacut setting neuropsychological consultation and assessmavt$iIBl is indicated for:

O«

determining emergencedim posttraumatic amnesia (PTA);

O«

documenting the early course of improvements in attentional functioning, memory; visual
perceptual abilities, llguage, and executive functions. This information may be utilized in:

o treatmenplanning and team consultation;
o family and/or support system education/suppad use of community services;
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o education for developing insight amde in supportive psychothesa
0 educatingand counseling patients with pe&isting psychological issues or other history
predisposing to delayed recovery.

During thesub-acute phasewhen cognitive/physical stamina is reduced, availability for testing
may be limited due to medicatiprities and dber rehabilitation commitments.

Selective neuropsychological testing may be indicated to:

(@4

identify cognitive strengths and wewdsses;

O«

design treatrant plans such as psychotherapy;

(@4

educate the individual and famignd/or support system alttor Bl;

O«

assess or recommend behavioral management interventions.

During this time, test selection will be deper
other aspectsf his/her medical condition.

Neuropsychological testing is often undertakerdémtify treatment goals and to monitor
progress over time. During this phase, descriptive psgdugational testing is commonly
performed in rehabilitation by speeldnguage pathologistsxd occupational therapists.

Administration of a full neuropsychagical test battery is not indicated in moderate/severe cases
until the individual with TBI has clearly emerged from PTA. Administration of a full battery of
neuropsychological tests should notitiéated until attentional functioning has improved t@th
point where such extensive testindl be meaninful and contribute to lon¢erm treatment

planning and rehabilitation.

Postacutetesting Once the individual 6s behavior has i
lack of sleeppain from other injuriesand neurobehavioral disinhibition to the point where valid
test data may be obtained, testing with a full neuropsychological test battery is appropriate.

E.1l.e Neurodiagnostic ests

E.l.e.lmaging pocedures

E.1l.e.1.1 Skull xrays

These are weléstablished diagnostic toolsaasto detect aécture of the cranial vault.

Skull x-rays are generally accepted only if CT scans are not available or in cases where there is
only a low suspicion of intracranial injury.
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E.1l.e.1.2 Computed mial tomography (CT)

For acute brain trauma, iodine ¢@st enhancement is not necessary. CT scans are noninvasive
and will reveal the presence of blood, skull fracture, and/or structural changes in the brain. They
do, however, expose the patient to higher doses of ionizing radiation than skull radiogffaphs. C
scans provide somewhat limited information compared to MRI about intrinsic cerebral damage
involving deep brain structures, although many types of intrinsic damages can be seen on CT
scans.

CT is a wellestablished brain imagingray study comprised @& mathematical reconstruction of
the tissue densities of the brain, skull, and surrounding tissues. CT scans require the use of
compuer-based scanning equipment.

CT scans are widely accepted for acute diagnostic purposes and for planning acute treatment.
They are the screening image of choice in acute brain injury and are used to assess the need fo
neurosurgical intervention.

If fractures are suspected, CT scanning is prefaved skull xraysbecause of its much higher
sensitivity and accuracy and iability to identify clinically significant fractures as well as
potentially ceexistent contusions or hemorrhages.

CT scans are recommended for abnormal mental status (GCS less than 13 on admission), focal
neurologic deficits, or acute seizure. CT scaresrecommended for the following patients
(Amyot et al., 2015MDCalc, 2018:

0 High nsk
3 GCS less than 15 &wo hours posinjury;

3 suspected open or depressed skull fracture;

3 any sign of basilar skull fracture (e.g.

CSF ote/rhinorrhea);
3 greater than or equal tevo episodes of vomiting;
3 age equal to or greater th@@.
0 Other isk
3 retrograde amnesia to the event greater than or equal to 30 minutes;

3 Adangerousodo mechanism (e. g., pedestrian
from motor vehicle, fall from greater thémeefeet or more thafive stairs);

3 coagulopéhy, including use of use of anticoagulant medication

3 focal neurologic deficits;
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3 acute seizure;
3 severe and persistent headache;

3 physical evidence dfauma above the clavicles dadmultiple trauma and/or basilar
skull fracture;

3 drug or alcohol intoxicadn;
3 any recent history of TBI, including mTBI.
E.1l.e.1.3 Magnetic resonance imaging (MRI)

MRI is a wellestablished brain imaging study for patients with TBI in which the individual is
positioned in a magnetic field and a raffiequency pulse is applied. Hydrogeroton energy

emission is translated into visualized structures. Altered signal intensity compared to normals may
indicate trauma or other disease.

CT is superior to MRI in detecting acute intracranial bleeds and remains the preferred initial
imaging staly in the first 24 hours followingBI.

Initially, MRI scans are clinically useful in the following situations to:

0 determine neurological defts in TBI not explained by CT;

O«

evaluate prolonged intervals of disturbed consciousness or other @olalggation in
mental status;

0 define evidence of acute changes stipgrosed on previous trauma or disease.

MRI scans are also useful to assess transient or permanent changes, to determine the etiology of
subsequent clinical pbbems, and to plan treatment.

MRI may reveal an increased amount of pathology comparéd. Due to their high contrast
resolution, MRI scans are superior to CT scans for the detection of some intracranial pathology
(e.g., axonal injury, subtle cortical contusions, small eakial fluid collections, etc.) but not

bone injuries such as fractures. MRI is more sensitive than CT for dgté@umatic cerebral

injury.

Specific MRI sequences and techniques are very sensitive for detecting acute traumatic cerebral
injury. They may includehut are not limited todiffusion weighted imaging (DWI), susceptibility
weighted imaging, gradient echo weighted imaging, and fluid attenuated inversion recovery
(FLAIR). Some of these techniques are not available on an emergency basis.
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E.l.e.2Vascular imagingests

Vascular imaging tests reveal arterial or venous abnormalities in the chest, neck, head, or
extremities (e.g., thrombosis, dissection, spasm, emboli, or tearing).

These tests are generally used if standard CT/MRI scans fail to demonstrate syssectied
abnormalities. They may be usefulWiS TBI as an adjunct to aforementied studies. (Refer to
Section E.1.e,imagingprocedures, underk8ll x-rays, Computed axiabtmogaphy (CT), and
Magnetic resonanceniaging (MRI)) Often, patients withlmical signs of blunt trauma to the

neck or with a significant mechanism of injury require imaging to detect injuries to the carotid or
vertebral arteries that cannad diagnosed on physical exam.

Generally accepted@cedures include:

0

O«

O«

CT angiography (0A): At the time of this guideline, this is the most common and
accepted test for screening patients for injuries to the carotid or vertebral arteries in the
acute setting of trauma or focal neurologic (stroke like) symptoms. CTAs are noninvasive
tests thaare readily available in essentially all emergency rooms that treat patients with
traumatic injuries. They can be obtained rapidly, often just subsequent to the screening CT
head exam. They provide excellent 2D and 3D imaging of the vessels from tbeuabrt

to the skull vertex and also show the relationship of those vessels to surrounding bones
and soft tissues. Some limitations include poor vessel opacification if the timing of the
study is incorrect, artifact from dental hardware and the skull badepatient motion.

CTAs should generally only be performed on scanners with at least 16 detectors, with 64
being the preferable number of detectors. CT venography (CTV) is the most commonly
utilized technique to evaluate the dural venous sinuses foy imj@a trauma setting.

Arteriography: Arteriography is generally accepted when the above noted traumatic
vascular abnormalities are suspected but unproven with the techniques ditwsked
or when further investigation of the vascular lesion is resags This is particularly true
with arteriovenous fistulous change.

Venography: This is generally accepted if increased venous flow and pressure are
suspected and still undemonstrated. This is done via either the jugular or orbital venous
system.

Noninvasve vascular ssessment (NIVA): NIVA is the least invasigeocedureand may
demonstrate direction of blood flow and general patency of the carotid and vertebral
arterial systems in the neck but not in the head.

Magnetic resonance angiography (magnetiomaace geriography{MRA] / magnetic
resonane \enographyMVA]): This is indicated when vessel changes are suspected but
not demonstrated by other simpler tests. Internal obstruction of an artery may be
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demonstrated (e.g., thrombosis, spasm, dissectemk, injury, or emboli from

concomitant injuries). Arterial compression due to external pressure may be demonstrated

(e.g., bony fracture or mass effect from a large ia&ial hemorrhage or cerebral edema).
Dissection or arteriovenous fistula formatioayrbe seen, but as with other vascular

abnormalities, conventional contrast arteriography/venography may be needed to confirm

or refute the MRA or MRYV findings. The source for intos extraaxial bleeding may be
seen. Intracerebral dural venous sinusttitvosis, as well as poor venous return may be
demonstrated by MRA or MRV.

Brain acoustic mnitor: This device identifies turbulent blood flow in the brain. It is considered
investigational for the purpose of detecting deficits requiring CT scanning amt@gency

room. Based on the evidence listed in the table belowndtisecommendedt the time of this
guideline(Dutton et al., 2011

Evidence against usd a brain acoustic monitor as an initial diagnostic procedure for TBI

Some gidence

Evidence tatement

Citation

Design

A Brain Acoustic Monitor
cannot reliably predict the
development of post
concussive symptoms.

(Dutton et al., 20111

Diagnostic cohort
study
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E.2 Further diagnostic procedures
E.2.a Electrodiagnostic $udies

These are limited telectromyogram (EMGXerve conduction studies, and multisensory evoked
potentials including visual evoked potentials (VEP), somatosensory evoked potentials (SSEP),
and brain stem auditory evoked responses (BSAER).

E.2.a.lIEMG and nerve conductiotuslies

These are generally accepted, vesdtablished diagnostic procedures. These studkgsbe useful
for individuals with brain injury and EMG associated suspected peripheral nervous system
involvement. They are often used to differentiate peripheral versus central spinal cord or brain
deficits. These electrodiagnostic studies are posedityplementary to other imaging procedures
such as CT, MRI, and/or myelography. These studies provide useful correlative
neuropathophysiologic information that is unattainable from standard radiologic studies.

E.2.a.ZElectroneuronography (EnoG)

EnoG is a welestdlished and generally accepted test that measures facial nerve function. This
test measures the action potential of different branches of a facial nerve. It is used in individuals
with TBI resulting in a facial paralysis and is key in determining the farezlirgical

intervention. This test is most useful within the first three weeks of facial nerve dysfunction. If the
action potentials on the affected side arel®0% less than those on the normal side, it suggests
significant injury to the nerve and callor surgical exploration. Individuals with TBI whose

nerve is less than 90% decreased in function have a reasonably good outcome with observation
alone.

E.2.a.3Dynamic éectromyographies

These are electrodiagnostic studies utilized to distinguish the volwapagity of a muscle from

a spastic reaction. This aids the clinician in better planning specific rehabilitative treatment. This
study is helpful in the differential diagnosis and diagnostic wrlof disordered muscle tone.

This is a generally acceptetbpedure.

E.2.a.4Evoked potentialesponses (EP)

EPs are generally accepted, wesdtablished diagnostic procedures. EPs are central nervous
system electrophysiologic responses to a stimulus, either externally generatee @ramore
sensory modalitiesr internally generated via the processing of information. Multisensory EP
studies are limited to visually evoked potentials, brain stem auditory evoked potentials,
somatosensory evoked potentj@asd cognitive evoked potentials. MIS TBI, including
vegetativestate (unresponsive wakefulness syndrome or YJau8/orminimal consciousstate
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(MCS), there is some utility in the use of these studies for differential diagnosis, prognosis, and to
determine an individual s more specific | evel

E.2.a.4.1 Auditory brainstemesponse (ABR)

ABR is a generally accepted diagnostic procedure useful in assessing damage to the brain stem,
midbrain and other neural structures that govern hearing and/or balance. A normal test does not
rule out structural damagej@the test may be abnormal in middle ear andtremmmatic disease
affecting the auditory pathway. Waves ptieee andparticularly fiveare most useful in

assessing injury. While amplitude and the presence of wave are important, the latency and
interwave latency are equally important. This test is often sensitive buspexcific. It may be

useful in some casel requiresprior authorization .

E.2.a.4.2 Electroretinogram (RG)

ERG is a generally accepted diagnostic procedure for occult retinal trauma accompdlyin

Most traumatic retinal pathology presents as a field deficit detected by direct examination. ERG
cannot detect mild changes in retinal function, and normal results should not be taken as evidence
against ocular dysfunction. ERG requipesr author ization.

E.2.a.4.3 Cognitive eventelated wtential

This is an acceptable diagnostic procedurévit® TBI. It may be justified if other neurological
diagnoses are suspectétdequiresprior authorization .

E.2.a.4.4 Somatosensory evokedtpntial (SSEP)

SSEP is a generglaccepted diagnostic procedure kS TBI. It may be used when other
diagnoses are suspectétdequiresprior authorization .

E.2.a.4.5 Visual evoked @ential (VEP)

VEP is a generally accepted diagnostic procedure. Pattern reversal monocular VEP recording may
detect pathology in the anteriposterior visual pathway from the retina to the occipital cortex. It

may be indicated in the event of compromised acuity or visual field defect. The VEP may
occasionally be normal in cases of severe structural damagesifishemrough preserved central

visual field. Unfortunately, VEP is highly susceptible to artifact and has a low specificity for
structural injury to the visual pathways. Therefgneor authorization is required.

E.2.a.4.6 Vestibular evoked myogeniotentials (VEMP)
Refer to Sectioik.2.i.36, VEMP, in the Neuratology section
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E.2.b Electroencephalography
E.2.b.1Electroencephalography (EEG)

EEG is a welestablished diagnostic procedure that monitors brain wave activity using scalp
electrodes and provocative maneuvers sgdhmyaerventilation and photic strobe for the purpose
of seizure diagnosis. Information generated includes alterations in brain wave activity such as
frequency changes (nepecific) or morphologic (seizures). EEG is not generally indicated in the
immediateperiod of emergency response or during acute evaluation and treatment. Following

I nitial assessment and stabilization, the indi
peiod there is failure to improver the medical condition deteriorates,EHBG may be indicated

to assess seizures, focal encephalopathy due to persistent effects of hemorrhage, diffuse
encephalopathy due to the injury, or other complicating factors such as hydrocephalus or
medications. A normal EEG does not definitively rul¢ @seizure disorder. If there is sufficient
clinical concern that a seizure disorder may exist despite a normal EEG, théioar 72

ambulatory EEG or inpatient viddeEG monitoring may be appropriate.

E.2.b.2Quantified éectroencephalogphy (QEEG) (Computerize€EG)

QEEG is a modification of standard EEG using computerized analysis of statistical relationships
between power, frequency, timing, and distribution of scalp recorded brain electrical activity.
These statistically generated values are then compatiedse recorded from selected control and
specific populations, generally using multiple regression analysis of multiple meastsamen
calculated parameters.

Recent studies suggest that in the future, QEEG may become a useful tool in the retrospective
diagnosis of TBI and its severity, but this application remains investigatidrahiegas, 2011
Coburnet al., 200%. In M/S TBI, the results of QEEG are almost always redundant when
traditional electroencephalographic, neurologic, and radiologic evaluations have been obtained.
QEEG isnot recommendedbr diagnosing mTBI orM/S TBI.

E.2.c Neuroimaging

Practiticners should be aware of the radiation doses associétedasious procedures.
Coloradans have a background exposure to radiation, and unnecessary CT seemysor X
increase the lifetime risk of cancer de@#endrick et al., 2011

E.2.c.1Structural maging
E.2.c.1.1 Compued axial bmography (CT)

CT may be used to follow identified pathology or to screen for late pathology. Subsequently, CT
scans are generally accepted when there is suspected intraoi@wilalextraaxial blood,
hydrocephalus, altered mental state, or a change in clinical condition, including development of
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new neurological symptoms or pdashumatic seizure (within the first days following trauma).
Once the initial acute stage has pds$4RI| scans are frequdy ordered as opposed to CT.

A systematic review concluded that routine CT repetition rarely identified conditions needing
surgical interventior§Stippler et al., 2012 Nevertheless, risk factors for a further bleed or
neurological deterioration from the following conditions would warrant repeat CTs:

(@4

skull fracture,

coagulopathy or anticoagulation,

age over 60,

epidural hematoma,

sugpected open or depressed skull fracture,
continuing severe headache,

moderate to sevefBI (Stippler et al., 2012 and
continuing TBI symptoms.

O¢ O¢ O¢ O¢ O¢ O« O«

E.2.c.1.2 Magneticresonancemaging (MRI)

MRI is the image of choice to detect the late,-aabte, and chronic structural changes in the
brain which underlie abnormal functioningis a weltaccepted technique for follewp imaging.
Complications of TBI that may be expiad by MRI include, but are not limited: foost
traumatic epilepsy, postaumatic movement disorder, pastumatic cranial neuropathy, post
traumatic infection, or failure to recover within the expected time framéer(ReSection E.2.c.3,
Advanced MRI techniques, for more advanced imagjng

Diffusion tensor imaging (DTI), susceptibilityeighted maging and magnetic transfemiaging:

DTI may be useful for identifying pathology and guiding treatment in patients with documented
physiological deficitssuch as hemianopsj#eo, Kim, Kim, Kim, & Jang, 201R but

interpretation of results is very dependenbmuphe experience and skill of the neuroradiologist.
DTI may be used wheamnaccompanying MRI is ordered for purposes other than diagnosing
mTBI.

E.2.c.2Dynamic imaging

In contrast to anatomical imaging procedures, the following procedures are designated to detec
physiologic activity of the brain, including cerebral blood flow and cerebral metabolism. Both
PET and SPECT scans can subject the patient to significant radiation(&vetiy et al., 2016

Prior authorization is required for these procedures.

E.2.c.2.1 Single photon emission computedibgraphy (SPECT)

SPECT is not generally accepted as a diagnostic test for TBI of any severity and is considered
investigational fodiagnostic purposes. It is a functional image of the brain created by a flow
tracer or a receptdsinding substance tagged with a radionuclide and injected intravenously into

Moderate/Sever&raumatic Brain Injuryi Referenced Version Exhibit Page Numbet1



the individual. The radiotracer is assumed to accumulate in different aréashoiin

proportionately to the rate of delivery of nutrients to that volume of brain tissue. Using a gamma
camera and the techniques of CT ;B 8nage of the distribution of a radionuclide in the brain is
obtained. SPECT may identify areas of decreasefdigion and provide a qualitative estimate of
regional cerebral blood flow (CBF), which correlates with metabolism in many neurologic
disorders. There is a variable correlation of SPECT with other measures, such as
neuropsychological test findings. ltdempretation should take into account its low specificity,
making the predictive value of SPECT no better thari@Adwda et al., 2006

For severe TBI, SPECT mée useful for individuals with prolonged low levels of
responsiveness (i.e., persistent vegetative state), in cases of anoXianadalitional data is
needed.

In all severities of TBIprior authorization is required and it is recommended that medical
necessity and clinical usefulndss this studybe justified(Wintermark et al., 2015

E.2.c.2.2 Positron emissioresting (PET)

PET is a functional brain imagingqzedure. A tracer molecule tagged with a posigonitting
radioisotope is injected into the body. Biodistribution of the tracer is imaged, producing
information about local cerebral glucose utilization and cerebral perfusion. This procedure
requires 0-site access to a cyclotron.

PET can reveal areas of decreased metabolism in the brain. In individud\$/®iiiBl, PET

findings are closely correlated with the site and the extent of cerebral dysfunction derived from
neurological and neurobehavioral exaations. In all severities of TBI, it is recommended that
medical necessity and clinical usefulness for this diagnostic study be justified. It is not generally
accepted as a diagnostic study and should not be used solely to diagnose the pré&néapf
requested use requirpgor authorization (Belanger, Vanderploeg, Curtiss, & Warden, 2007
Wintermark et al., 201p

E.2.c.3Advanced MRI €chniques

At the time of writing this guideline, all advanced MRI techniquesiateecommendedbr
diagnostic purposeéDouglas et al., 201%llis et al., 2016Ma, Zhang, Wang, & Chen, 2016

Toth, 2015. While they candentify anatomic physiologic variation, the changes cannot clearly
be related to the need for specific treatment. In complex moderate/severe cases, they could be
useful for surgical and other losigrm planning. They requingrior authorization and

justification of the medical necessity and clinical usefulness of the study.

E.2.c.3.1 Magnetic resonance (MRpsctroscopy

This is a noninvasive test that applies a burst of radio frequency energy to tissue inside an applied
magnetic field. The resulting excitation aredaxation of nuclei generates a signal that carries
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information about the chemical environment of those nuclei. MR spectroscopy may detect
changes in levels of-acetytaspartate, an intermediate in neurotransmitter synthesis that is
present in large amats in normal functioning neurons but is decreased in damaged brain tissue.
Its spectral signal may correlate with neuronal integrity and function and may show loss of
function in tissue, which appears normal on conventional CT or MRI studies. MR spagyrosc
may increase the sensitivity of MR imaging for traumatic lesions. This sensitivity may allow for
increased correlation to more specific necognitive deficis andguide treatment plannindt

maybe useful information in determining lotgrm outcomeMR spectroscopy remains
predominantly a research tool at this time and should not be used solely to diagnose the presence
of TBI. MR spectroscopy requirgsior authorization for patients with M/S TBIIt may be
considered with adequate documentatioitsomedical necessity in unusual cases, such as in
patients with a minimally conscious state, when the information will assist in clarifying the
pathology to direct a therapeutic approach to the individual with TBI.

E.2.c.3.2 Functional MRI (fMRI)

This uses MRI taletect physiologic responses of brain tissue to various fakial oxygenation

level dependent (BOLD) contrast is the most popular fMRI technique. It derives an image from
differences in the magnetic properties, and therefore differences in MR decaneeasa of
oxygenated and deoxygenated hemoglohitypical fMRI study compares images under two or
more behavioral conditions, which may involve motor, cognitive, or visual tasks. Functional MRI
studies have shown functional reorganization as a gems@bmse to TB(Belanger et al., 2007
Alterations in patterns of cerebral activity seen on fMRIs may correlate with cognitive deficits in
individuals with TBI, but the specificity of the test is not sufficient to make fMRI a diagnostic
tool. At the time ofthis guideline,tiis a research tool amibt recommended for clinical use

Recent publications report problems with the mathematical formulas used, relating false positives
and false negativgSanders, 2009

E.2.d Laboratory t esting

Laboratory testing is a generally accepted, \@sthblished procedure. MVS TBI, extensive lab
testing will be necessary to monitlectrolyte status, organ and endocrine functions, and other
physiologic processes, depending on the medications used and the severity of the injury. Any
individual with TBI on medication will require laboratory testing to monik@rapeutic drug

levels and the effects on organ function

E.2.e Lumbar puncture

Lumbar puncture is a wedlstablished diagnostic procedure for examining cerebrospinal fluid
(CSF) in neurological disease and injury. The procedure should be performed by qualified and
trained physi@ns under sterile conditions.
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Lumbar puncture is contraindicated in acute trauma to the spinal column, certain infections,
increased intracranial pressure due to space occupying lesions, and in some coagulation disorders

or defects. Additionally, it should kevoided if there are cutaneous infections in the region of the
puncture site. In individuals with suspected or known increased intracranial pressure, lumbar

puncture should be preceded by fundoscopic examination and a CT scan or MRI.

E.2.f Nerve blocksi diagnogic

These are generally accepted procedures involving percutaneous needle injection techniques to a
specific nerve. These diagnostic blocks are typically performed with-quetokg, short duration
local anesthetics such as lidocaine or bupivacaine. Tampdiagnostic nerve blocks evaluate
limb ROM, dystonia, or spasticity and assist in planning subsegpatific therapy.

E.2.g Further neuropsychological assessment andgéng

Neuropsychological assessment afteeemonths is appropriate in the followinguations

when:

w~

o

O«

O«

O«

O«

O«

O«

O«

input is needed to plan treatment to maximize {@mg cognitiveand overall functional
outcomes;

documentation of accommodations is needed to establish adjustméms t
neurocognitive challenges;

assessment will assist in increasingghs and be used to assigith supportive
psychotherapy;

there Iis a question of t h erelated duties and/ar thdred s
are safety issues (i .e., possible harm
necessitates moextensive testing prior to vocationateaty or return to school/training;

assistance is needed with differential diagnasttuding the diagnosis of TBI;

abi
t o

it is deemed necessary to evaluate and/or monitor effectiveness of treatment approaches

(i.e., coqnitive rehabilitation therapy, somatic therapies, or medicatials) in specific
individuals;

the patientés presentation is such that
testing may b helpful in treatment planning;

subjective complaintsra disproportionate to the clinical history or objectiveliings as
observed by provider(s);

the degree of disability is dispropimnate to the clinical historgnd objective finohgs as
observed by provider(s);

there are questions of competency, guarshg, or conservatorship.
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Neuropsychological testing should be used t
data regarding symptom validity. Testing should not be used to diagnose malingering.

Neuropsychological testing may take int@@ant validated testing in other areas without a direct
relationship to psychological issues.

Evidence statements regarding neuropsychological assessment

Some gidence Evidence watement Citation Design
There is an association (ArmisteadJehle, | Retrospective
between poor effort on ieal | Lange, & Green, | review of
memory tests and poor effort| 2017 consecutive charts

on computerized tests of
postural stability in patients
with TBI who are being
evaluated for disability ratings

The following information may aid in delineating when a full neuropsychological battery is
necessary versus more limited testing:

0 The administration of a full neuropsycholoditest battery after the acute period is
appropriate in a number of situations when:

o

o

there are questions of competenayaglianship, or conservatorship;

developmental issues are interacting with a history of TBI (e.g., determining if age related
memory orcognitive changes are impairing functioning in a person with a histaviy®f
TBI);

late complications develop that affect cognition and overall function (e.g., seizures,
depression, anxiety disders);

it is necessary to address any of the issuakainitial indications tests;

change in support system and ancillary support may requirelraevaat i on of t he
status;

cognitive declines associated with aging need to be evaluated with symptom complaints
and incluekd in treatment recommendations;

the patient and family have questions/concerns about symptom management (with specific
attention to future needs).
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E.2.h Psychological, psychiatric, or psychosociaMaluations

These are generally accepted and wsthblished diagnostic procedures with selectseein the

TBI population. They have more widespread use #fteemonths. Diagnostic testing may be

indicated for individuals with symptoms of pdasaumatic disturbances of sleep, mood, anxiety,

psychosis, substance use, aggression/agitation, andapair|l as depression, delayed recovery,

chronic pain, recurrent painful conditions, and disability problems. An individual with a PhD,

PsyD, or psychiatric MD/DO credentials may perform these evaluations if listed as an authorized

user by the test publishr . Practiti on dients &ithfTE mpréfarredr i ty wi t h |

Psychosocial evaluations can help to determine if further psychosocial or behavioral interventions
are indicated for patients diagnosed with TBI. The interpretations of the evaluatiprocete

clinicians with a better understanding of the patient in his or her social environment, thus

allowing for more effective rehabilitation. Psychosocial assessment requires consideration of
variations in experience and expression resulting from aféeatognitive, motivational, and

coping processes, as well as other influences such as gender, age, race, ethnicity, national origin,
religion, learning disability, langage, or socioeconomic status.

A comprehensive psychological evaluation should atteémigtentify both primary psychiatric

risk factors (e.g., psychosis, acts@icidality, lack of awarenesay well as secondary risk factors
(e.g., moderate depression, job dissatisfac{iBryns & Disorbio, 2008 Significant personality
disorders should also be taken inbc@unt in treatment planning.

Psychometric testing is a valuable component of a consultation to assist the physician and other
members oftie treatment team in making a more effective treatment plan. Psychometric testing

can assisin enhancing general medical outcomesiand pr edi cting a patientod
and cooperation with medical treatment plans

Several metanalyses have aluated the occurrence of depression and anxiety with non
penetrating TBI. Both anxiety and depression appear to occur at a rat@adthtd higher than
the general populatiof©sborn, Mathias, & Fairweath&chmidt, 20142016. Both conditions

are likely to increase dung the initial 25 years posinjury, although anxiety may decrease after
five yeas (Osborn et al., 20140sborn, Mathias, & Fairweath&chmidt, 2015 Mild and M/S

TBI are both likey to sufferfrom psychological streséncreased physical activity and decreased
alcohol consumption may be useful to decrease sympiOsizorn, Mathias, Fairwédzer

Schmidt, & Anstey, 2016 One study found that p#i@jury alcohol abuse and longeiTA

predicted symptoslasting longer thasix months(Hart et al., 201%

Even in cases where no diagnosable psychological condition is present, these evaluations can
identify social, cultural, coping, and other
process and may be amenable to various treatments, irghelavioral therapy.
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0 Qualifications

3 A psychologist with a PhD, Psybr EdD aedentials or a physician witlspchiatric
MD/DO credentials may perform the initial comprehensive evaluations.

3 Psychometric tests should be administered by psychologists ®ibaPsyD, or EAD
credentials or health professionals working under the supervision of a doctorate level
psychologist. Administration and interpretation of psychological/neuropsychological
measures must adhere to standards set forth by test publishers.

0 Indications

A psychological assessment may be necessary if symptoms do not correlate with a
diagnosis of TBI. Complaints of cognitive dysfunction may also be associated with a
variety of conditions that do not involve neurological disease, TBhT@I. This

includes conditions that may have beengxesting or are concurrent, such as depression,
anxiety, chronic pain, somatoform disorders, and factitibsmders. At times, a set of
symptoms may not coincide with expected objective findings for thoseavdidignosis of
TBI. To identify norneurological contributions to cognitive or other functional
complaints, a psychological evaluation focusing on mental disorder diagnoses is
appropriate when:

3 delayed recovery is present,

3 there isdelayed access to apjpriate care,

3 thereis a question of whether a brain injury has occurred,
]

neuropsychological testing yields a pattern of test results that is not consistent with the
clinical history,

3 neurologically improbable symptoms are present, or
3 itis necessary to ssss for accompanying psychological components.
0 Clinical evaluation

Special note to health care providers: Most providers are required to adhere to the federal
regulations under the Health Insurance Portability and Accountability Act (HIPAA).
Unlikegenerh heal th i nsurers, workersd compensat
to HIPAA standards. Thus, providers should assume that sensitive information included in

a report sent to the insurer could be forwarded to the employer. The Colorado statute

provides a limited waiver of medical information regarding the wethted injury or

disease to the extent necessary to resolve the claim. It is recommended that the health care
provider either (1) obtain a full release from the patient regarding inforntatibmay go

to the employer or (2) not include sensitive health information that is not directly related
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to the workrelated conditions in reports sent to the insurer.

The clinical evaluation should address the following areas:
3 History of injury

Thehiste y of the injury should be reported
terminology. Certified medical interpreters are preferred. Collateral information

should be obtained as appropriate. This may include family, support systems,
witnesses, and EMScerds.

nature of injury

psychosow@l circumstances of the injury
current symptomatic complaints

extent of medical corroboration
treatment received and results

compliance with treatment

S T

coping strategies used, including perceived locus of control, catagiragp and
avoidance behaviors

y perceptionof medical system and employer
y history of respase to prescription medications
y medicationhistory related to this injury
3 Health hstory
nature of injury
medical history
psychiatric history
history of alcohol or slistance abuse, includinuse of prescription medication
ADLs

previous injuries, including disabiit impairment, and compensation

<R NN S S S

complete medication history, including prescriptiom averthe-counter
medications
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3 Psychosocialistory

y childhood historyincluding abuse/neglect and developmenttliectual
disability or delay

educational history

family history, including disability

relationship/narital history and other significaatlulthood activities and events
legal history, includig criminal and wil litigation

employment history

S R S

military duty: Because podtraumatic stress disorder (PTSD) might be an
unacceptable condition for many military personnel to acknowledge, it may be
prudent to screen initially for signs of depression or anxidtyth d which may

be present in PTSD.

y symptoms of pranjury psychological dysfunction
y current and past interpersonal relatiosispport, and living situation
y financial history

3 Mental status exam including cognition, affect, mood, orientation, thinking, and
perception.May include the MiniMental Status Examination or the Frontal
Assessment Battery, if appropriate, and detailed neuropsychological testing.

3 Assessment of any danger posed to self or others.

3 Barriers to care should be considered as the patienerpgyience problems with
transportation and access to appropriate care.

3 Psychological test results, if performed.

3 Current psychiatric/psychological diagnosis consistent with the standards of the
American Psychiatri c Ass ocStaidticaldiariua of mo s t
Mental Disorders.

3 Preexisting psychiatric conditions. Treatment of these conditions is appropriate when
the preexisting condition affects recovery.

3 Causality (to address medically probable cause and effect, distinguishieggireg
psychological symptoms, traits, and vulnerabilities from current symptoms or
aggravation of prior symptoms).
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3 Treatment recommendations with respect to specific goals, frequency, timeframes, and
expected outcomes.

Evidence statements regarding psychmiméesting
Good @idence | Evidence &atement Citation Design
Psychometric testing can | (Block, Ohnmeiss, Prospective cohort
predict medical treatment | Guyer, Rashbaum, &| study
outcome. Hochschuler, 2001
(Sinikallio et al., Observational cohort
2009 study
(Sinikallio et al., Observational cohort
2010 study

E.2.i Neuro-otology: vestibular and audiological evaluation

Neurotologic evaluation is a widely used and generally accepted practice in cases of hearing loss,
dizziness, balance problems, facial nerve injury, and cerebrospinal fluid leak. An individual with
TBI may experience these symptoms. Any patient with complaints of vertigo or significant
neurological findings on clinical exam, such as ataxia, shouldiéxeaé to appropriate

specialists expeditiously. Diagnostic testing for significant pathology usually requires the listed
evaluations for audiometry, tympanometry, and vestibular function (ENG/VNG, rotary chair
testing, computerized dynamic platform postiraphy, ECoG, VEMP). Some tests may need to

be repeated to clarify diagnosis.

E.2.i.1 Audiometry

Audiometry is a generally accepted and vestablished procedure that measures hearing. An
audiologist or skilled trained technician administers the test usingdeonaeter. The machine

presents individual frequencies to the person with TBI (typically ranging froir8025 Hz) at

different levels of loudness (in dBL). The individual is asked to respond to the sound at its

lowest detectable intensity (threshpldormal thresholds are from26dB HL and are depicted

on an audiogram. The audiologist or physician should determine the presence and type (non
organic, conductive, sensorineural, presbycusis, or mixed) of hearing loss based on the audiogram
and other testreasonably deemed necessary.
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If available, obtain prénjury baseline audiogramsudiometry studies to include a summary of
past audiometric history, if known (e.g., prior hearing loss, prior tinnitus, prior vestibular
problems, prior injury, etc.).

Bazline audiometry following TBI is indicated when the individual with TBI presents with
hearing loss, dizziness, tinnifue facial nerve dysfunction.

Audiograms may be obtained in serial fashion to monitor inner ear functiesponse to time
and treatrant.

Specific audiometric testing can be done to assess the presence of tinnitus and complaints of
unilateral hearing loss (Stinger test).

E.2.i.2 Tympanometry

Tympanometry is a generally accepted and-esihblished procedure that measures middle ear
air pressues. It is used to help identify the presence of tympanic membrane perforations,
ossicular abnormalities, and the presence of fluid in the middle ear.

E.2.i.3 Vestibular functiondsts

The most common type of vertigo is benign paroxysmal positional véBBV), which usually
does not require additional testing because it is diagnosed with the clinieldiake

maneuver and treated with a variety of canalith repositioning maneuvers (CRM), such as Epley
and Semont maneuvdiSife et al., 200p (Refer to Sectiofr.4.l, Neureotology: vestibulaand
audiology under Treatment of recurrent, nprogressive otologic disorderd.he following tests

are used to verify the presence of vestibular dysfunction and specify the origin when possible.

E.2.i.3.1 Electro or videanystagmography (ENG/VNG)

This is a genally accepted and weéistablished procedure that measures inner ear/central
balance function. The test measures eye movement responses to inner ear balance stimulation
making use of the vestibulacular reflex. There are several components to the ENG/MKN&y
include oculomotor testing, positional and positioning nystagmus testing, and caloric testing. This
series of tests may identify peripheral and central abnormalities, abnormalities in oculomotor
function, positional nystagmus, and unilateral andduiéd vestibular dysfunction. The

ENG/VNG can be helpful in identifying the affected ear. This test is often used in individuals
with TBI complaining of dizziness or dysequilibrium and may help diagnose conditions such as
labyrinthine concussion, vestibulaypofunction, and central vertigo. It is often used in
conjunction with other tests such as the audiogram and clinical history to help arrive at a
diagnosis.
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E.2.i.3.2 Rotary chair esting

This is a generally acceptaalthough not commonly usetést that evaluas the ocular responses

of the inner ear to rotation. It is used to identify the extent of bilateral vestibular loss and is more
accurate than VNG caloric tests for this purpose. It is also useful in assessing the ability of vision
to compensate for vestitar impairments and so provides prognostic information regarding
recovery.

E.2.i.3.3 Video head impulse teating (VHIT)

This is a generally accepted, although not commonly used, test that evaluates the ocular responses
of the inner ear to high acceleration headtrotavHIT is used to evaluate the ability to maintain

visual focus during head movement that can be impaired with moderate to high grade unilateral or
bilateral vestibular injuries. tetects dysfunction of individual vertical semicircular canals in

vesibular patients as accurately as scleral search coils butimwasive and easy to use

(MacDougall, MeGarvie, Halmagyi, Curthoys, & Weber, 2018 is used to identify the extent of
bilateral vestibular loss and is more accurate than \¢&lGric tests for this purpose.

E.2.i.3.4 Computerized dynamic platfornogturography

This is a generally acceptealthough ot commonly usedest that assesses the contributions of
vision, somatosensation, and the inner ear to balance control. It separately evaluates the role of
lower extremity motor control to balance. It can be used to determine whether a vestibular lesion
is present, but it does not localize the lesion. The purpose of this procedure is to identify the
integral components of a functional balance deficit that may help in treatment planning. This
technique also may be useful in monitoring neurologic recovandiaiduals with TBI and

balance deficits. These functional methods of evaluation are considered generally accepted
practices in the evaluation of persistent vestibular and balance deficits that may require specific
treatment and remediation strategiesrphysiologic findings on this exam can result from

either symptom exaggeration, anxiety, psychiatric disorders, atypical results, or malingering and
should not be interpreted as malingering without other evidence. One study demonstrated positive
VNG testng in a number of cases where dynamic posturography wapmamlogic(Larrosa,

2013.

E.2.i.3.5 Electrocochleography (ECoG)

This is a weHestablished and generallgcepted procedure thatirectly tests endolymphatic
fluid pressures. It identifies the affected ear in cases oft@agnatic endolymphatic hydrops and
posttraumatic perilymphatic fistula.

The inner ear has two fluid chambérthe perilymphatic anche endolymphatic. After TBI, it is

not uncommon for patients to develop an increase in the endolymphatic fluid pressure; this
condition is called hydrops. When the endolymphatic pressures are abnormally high, the inner ear
membranes distend, and the eatfamtions. Symptoms include hearing losgoradiadizziness,
tinnitus, aural fulless, and sensitivity to sound.
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The ECoG is a test that uses evoked potentials. The patient listens to a series of clicks. Monitors,
including one sitting on the tympanic mbrane, measure three potentials: the cochlear
microphonic, the summating potential (SP), and the action potential (AP). An increase in the ratio
of the summating potential of the action potential (SP/AP) suggests the presence of hydrops or
perilymphatic fstula. The test varies in sensitivity and specificity. Diagnosis of endolymphatic
hydrops requires a characteristic clinical picture with progressive hearing loss, fluctuating
hearing, and recurrent vertigo episodes lasting for h@Reser tosection F4.I, Neurcotology:
vestibular and audiology, under treatment of progressive otologic disdidettee absence of

these clinical featuresjafjnosis should not be based solely on an abnormal ECoG test result

E.2.i.3.6 Vestibular evoked myogeniotentials (VEMP)

This is a generally accepted test that evaluates the function of the saccule, one of the gravity
sensing organs of the inner ear. It is the only objective test of these organs. It is a form of auditory
evoked response and is measured using the ABR anddgdiment. A loud sound stimulus is
introduced into the ear, and a vestibatdic reflex response from the saccule is recorded as a

brief relaxation of the ipsilateral sternocleidomastoid muscle by EMG. A characteristic wave form
is recorded for each etirat is analyzed for presence or absence, threshold, amplitude, and

latency. Absence of a response in persons under age 60 suggests saccular damage. Reduced
thresholds are indicative of semicircular canal dehiscence. It is not useful in diagnosing benign
paroxysmal positional vertigo or vestibular migrafrée et al., 201Y.

E.2.i.3.7 Acquired visual gsfunction

This is usually not the primary cause of imbalance. Howdvecular and/or visual abnormalities
are found on testing, the patient may be further evaluated by a qualified optometrist or
ophthalmologist (with training and experience in TBI, balance disorders, and underlying
neurology) or a neurophthalmologist. Ta goal is to 1) determine if there is a visual component
or not, 2) determine if it is central or peripheral, 3) determine if the problem is a manifestation of
an underlying vestibular disorder or a true vision problem, and 4) coordinate with the treating
providers regardinghostappropriate treatment.

E.2.i.3.8 Other clinical referrals

The treating physician may refer individuals with TBI who have balance problems to other

clinicians with appropriate training in balance dysfunction, such as{otolagists, neurolgists,

and otolaryngologists, to assist in their assessment. The referrals may include, but are not

restricted toneurcophthamology, optometry, physical therapy, vestibular therapists,

occupational therapy, and chiropractic therapy. There should bediraied approach between

these disciplines and the physician specialist
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E.2.) Swallowing evaluation

Swallowing impairment or dysphagia may be due to neurologic, structural, or cognitive deficits
and may result from head trauma.dpfragia may result in aspiration, airway obstruction,
pneumonia, inadequate nutrition, dehydration, weight loss, failure to thrive, and death.

E.2.j.1 Clinical asssessment

E.2.).1.1 Clinical bedsideswallowassessment

This generally accepted clinical examination of quadryngeal swallow function congssof
1 pertinent medical history;

1 examination oflentition andunction of the jaw, lip, tongue, soft palate, pharyand
larynx;

1 examination of oral sensitivity;

1 observation of dry swallow(s) and, if appropriaeallowswith various food/liquid
consistenciesand

1 ability to follow directions and to discipline own behaviors.

If pharyngeal dysfunction or aspiration is suspected, an instrumental assessment may be
indicated.

E.2.j.1.2 Modified Bvans bluedye st (MEBDT)

This is aariation of the clinical bedside assessment used to detect the presence or absence of
aspiration in an individual with tracheostomy. This procedure uses blue dye (FC&C Blue No. 1)
or methylene blue placed on the tongue or into liquids, ice chips, ortéood.iAspiration is
assumed if tracheal suctioning reveals Hinged secretions. The MEBDT has not been found
reliable in identifying individuals who aspirated trace amounts (less than 10% of the bolus).
Recognizing the limitations and risks of MEBDTidsta common and practical means of

screening individuals to determine readiness for cuff deflation or further swallowing evaluation.

E.2.).2 Instrumental ealuation

Instrumental evaluations of swallow function are generally accepted diagnostic tests. They are
corducted by a speedanguage pathologist argohysician in collaboration (radiologist, ENT, or
other physician familiar with the procedure as appropriate) arspgecHanguage pathologist
under the supervision of a physician.
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E.2.j.2.1 Modified barium swallow stlies (MBS) or videofluoroscopitusly

MBS is wellestablished and the most common instrumental procedure used to study swallow
function. The individual 6s s waddryhxopharynxgand unct i or
upper esophagus is visualized vehslwallowing various quantities and textures of food and/or

liquid containing barium contsh material.

The MBS is useful in visualizing, identifying, and documenting the presence of risk of
penetration and/or aspiration and the swallowing disorder regpoisr it. Specific factors

assessed during the MBS may include the anatomy and physiology of the swallow, clearance of
material through the mouth and pharynx, the timing of the swallow, the percentage of
penetration/aspiratiomnd theeffectiveness afreatment techniques and strategies to improve
swallow safety and efficiency. Recommendations are made concerning the safety of oral intake,
medication administratiomptimal delivery method for diet and hydration, diet texture/sensation
modifications, tlerapy techniques, compensatory postures, and strategies to ensure optimum
swallow safety and efficiency. Repeated studies may be needed to determine change in swallow
function over time.

E.2.j.2.2 Fiberoptic exdoscopievaluation of wallowing (FEES)

FEES is used tevaluate the pharyngeal phase of the swallow with a flexible endoscope that is
placed transnasally into the hypopharynx. It may be completed at bedside and may be useful in
those who may not tolerate the radiographic procedure or when such procedoceseadily
available. FEES permits direct visualization of anatomy as well as vocal fold motor activity and
morphology. It allowdgor an assessment of briskness of swallow initiation, timing of bolus flow,
and swallow initiation, adequacy of bolus driviclgaring forces, adequacy of velar and laryngeal
valving forces, penetration or aspiration, and presence of hypopharyngeal reflux.

E.2.j.2.3 Fiberoptic endoscopic evaluation of swallowing with sensesting (FEEST)

This is a modification of the FEES procedthid@ adds quantification of sensory threshold in the
larynx. The sensory evaluation involves the delivery of pulses of air at sequential pressures to
elicit the laryngeal adductor reflex, thus establishing a sensory threshold. Sensory testing is a
qguantifiabk indicator of those persons at risk for aspiration. It provides better understanding of
laryngeal sensory deficits, which may be useful in dietary and behavioral management of
individuals with dysphagia.

E.2.j.2.4 Manofluorographic swallowingwaluation (MSE)

MSE is a videofluoroscopic swallowing study with the addition of an oropharyngeal pressure
assessment. Solid state pressure transducer sensors are typically placed in the esophagus, upper
esophageal sphincter (UES), hypopharynx, and tongue base. Manometdgpauantitative
information at rest and during swallowing on pharyngeal, UES, and esophageal pressures,
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completeness of UES relaxation, and coordination of timing between pharyngeal contraction and
UES relaxation.

E.2.k Vision evaluation

There are standard exaration techniques and ancillary tests to establish the diagnosis of visual
disorders. It is a generally accepted practice for a qualified practitioner to provide a
comprehensive vision evaluation.

The qualified practitioner (optometristeureoptometri$, ophthalmologist, neuro
ophthalmologist) should have training and experience in the ogyrof TBI.

The comprehensive visual evaluation should assess afferent visual function (visual acuity, visual
fields/ peripheral vision), efferent function (oculaovement, fixational stability/instability,

binocular alignment), and anatomic integrity of the eye and its adnexal structures. In doing so, the
practitioner will obtain information about the functional status of the eyes and visual system
including the pesence or absence of refractive error; loss of visual acuity and/or visual field;
oculomotor dysfunction with or without diplopia; ocularbital, and adnexal injuries; arather
pathology involving intraocular structures. Vision evaluation may be reagetssevaluate
acquired/traumatic central and peripheral nervous system disorders, visual acuity loss, visual field
loss, nystagmus, ocular motility impairment, cranial nerve palsy, diplopia, suspected or noted
ocular and visual pathology, pupillary diders, ad visual perceptual disorders.

The diagnosisfiagnosesieterminedollowing a comprehensive neuaphthalmic examination
should be based upon objective findings that correlate with the known or suspected underlying
neurcepathology and symptomsA simple description of symptoms may be used but should not
be understood as explanatory or diagnostic, as the practitioner should seek to identify the
underlying pathology.
Signs and symptoms of visual dysfunction commonly include, but are not limited to

0 Signs

3 ocular misalignment (strabismus)

3 nystagmus pother instability of fixation
3 ocular discharge
3 red or swollen eyes
3 ptosis
3 lagophthalmos (inality to fully close the eyelid)
3 globe dysopia (lack of orbit alignment)
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0 Symptoms including complaits of
blurred vision or loss of visign
difficulty with visual tracking or scrolling,
focusing problems
double vision

having to close ocover an eye to improve visipn

impaired peripheral visign
headacher eye strain wh use of eyes
head tilt toimprove vision

g

g

g

g

g

3 problems with depth perception
g

g

g

3 dizziness or bance problems with use of eyes
g

photophobia
3 reduced attention @oncentration for visual tasks.

Visual evaluation is indicated when signs or symptoms consistent with a visual problem are
repored by the individual or observed by others. Significant signs and symptoms not directly
solely attributable to other causes (e.g., cognitive, vestibular, medication, psychological) indicate
the need for vision evaluation as s@sreasonably possiblegtinjury. Mild signs and

symptoms do not require referral but may be monitored for several weeks toalli@sdlution

or improvement.

Patients with M/S TBI are more likely to have eye movement and/or visual spatial dstichs
patients should haveecomprehensive evaluation if these signshated or symptoms are
reported/Adams, 2009

A formal vision examination may be intermediate, extended, or comprehensive, depending on the
nature of the deficitsThe vision examination may incladbut is not limited to: case history;

visual acuity at a distance and near; refraction; color vision testing; pupillary examination; visual
field by confrontation; Amsler grid testing; ocular motility examination; binocularity

examination; accommodatidesting; external/adnexal examination; intraocular pressure testing;
and anterior and posterior segment examinations.

Ancillary diagnostic tests may include, but are not limited/tsual field testing (tangent screen
campimetry, manual or automated peztny), ultrasonography, fluorescein angiography, anterior
segment and fundus photography, optical coherence tomography, electrodiagnostic studies, low
vision assessment, and visual perceptual testing.
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E.2.k.1Visual field esting

This is a weHestablished technig to evaluate central and peripheral vision. It is indicated when

a deficit is suspected by the practitioner or noted by the patient and should be considered in any
patient with TBI and subjective visual field loss. Visual field testing beyond the basic
examination should be performed using a procedure and tool that iestedtilished and
standardized. Examples include computerized perimetry and Goldmann perimetry.

E.2.k.2Ultrasonography

Ultrasonography is a wedlstablished diagnostic test that is indicatedef@uation of ocular or
orbital pathology. It is indicated for ocular lesions that are suspected but poorly visualized due to
opague ocular media or for further evaluation of ocular or orbital pathology.

E.2.k.3Fluorescein agiography

This is a weHestablishedliagnostic test to evaluate the retinal and choroidal circulation. It is
indicated when lesions of one or both of these circulations are suspected.

E.2.k.4Visual perceptualesting

This testing may be conducted informally by an ophthalmologist or optometrigihoa w

standardized battery of tests employed by a neuropsychologist. Testing consists of functional
assessments to evaluate an individual s recogr
information. Visual perceptual testing is indicated for deternonatf the level of visual

perceptual impairment and/or confirmation of suspected impairment. Perceptual areas assessed
include visual memory, judgment of visual spatial relationships, visual discrimination, visual

motor integration, visual figurground dscrimination, and visual attention. Numerous tests are

used for the evaluation of visual perception. Some of these tests aestablished. It is

suggested that only tests with established norms be used in a standardized battery, and caution
should be xercised in using other instruments.

E.2.k.5Low vision evaluation

Low vision evaluation is welstablished and indicated in the presence of subnormal bilateral
visual acuity or visual field. The goal is to provide vision aids for distance or near vision that
improve visual functioning.

E.2.k.6Electrodiagnostictadies

These are weléstablished and possibly indicated in the presence of reduced visual acuity or
visual fields, ocular pathology, or suspected optic nerve or visual pathway deficit. (Refer t
Section E.2.aElectrodiagnostictadies, for further description.)
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E.2.k.70Optical coherenceotnography

This is an interferometric technique, usually with Aefrared wavelengths, used to evaluate

optic nerve and retinal structural integrity. This study should be used mnotion with tests of

visual function to establish the possible causes of visual deficits. Serial assessments can provide
objective longitudinal data about retinal and optic nerve structure.

E.2.] Return-to-work assessment and speciaésts

Areturnto-workpro@e dur e shoul d be part of a companyods
return to work can decrease anxiety, reduce the possibility of depression, and reconnect the
worker with society. Evaluations used to define these abilities, such as the funcjmaatyc

evaluation (FCE) and the worksite analysis, should be objective. The professional performing the
FCE and worksite analysis should be specifically trained and familiar with the unique

presentation of the individual who heisstainech TBI. The abiliy to tolerate these evaluations

and follow commands may be limited due to TBI and should not be construedesapanative

or suggestiveof malingering.

Caution should be used in returning an individual to work and other activities too early. Both
physical and cognitive duties should generally be-strassful initially, with a gradual increase in
activity based on improvement and/or resolution of symptoms. The individual should be
competent in most basic ADLs before return to work is considered.rRettull duty depends on

the rate of decrease of symptoms. Generally, if symptoms recur during increasing job duties or
exertion, duties should be decreased accordingly. Because a prolonged period of time off work
will decrease the likelihood of returnweork, the first weeks of treatment are crucial in

preventing and/or reversing chronicity and disability mindset. In complex cases, experienced
nurse case managers or occupational therapists may be required to assist in return to work. Other
services, inalding psychological evaluation and/or treatment and vocational assistance should be
employed. Two evaluations that may be uaegljob site evaluations and alterations and FCEs.

E.2.1.1 Job site evaluations anterations

For many patients with TBI, job alterativs may be needed. These may be in the form of: (1)
instructing the worker how specific duties might be performed to avoid excessive mental stress;
(2) actual j worksite or duty changes; dod(3) a formal job site evaluationalterations at

the workgte.

Job site evaluation and alteration should include input frmemployee, the employer, aad
health care professional with experience with TBI cases. The employee should be observed
performing all job functions in order for the job site evaluatmbe a valid representatioha@
typical workday.

A formal job site evaluation is a comprehensive analysis of the physical, neentaensory
components of a specific job and may be important initially to determine cauJatese
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components may inclugbut are not limited to: (a) postural tolerance (static and dynamic), (b)
aerobic requirements, (c) ROM, (d) torque/force, (e) lifting/carrying, (f) cognitive demands, (Q)
social interactions, (h) interpersonal skills management, (i) visual perceptliahgba, (j)
environmental requirements of a job, (k) repetitiveness, and (I) essential functions of a job.

Changes that provide a therapeutic benefit or
the required medical treatment for TBI, and themefd is assumed that the insurer will be
responsible for paying for reasonabBcessary job site alterations.

Job descriptions provided by the employer are helpful but should not be used aggesédos
direct observation.

A job site evaluation mayclude observation and instruction of how work is done, what material
changes should be made, and determination of r
Chronic Pain DisordeMedical Treatment Guideline.

Requests for a job site evaluatidrosld describe the expected goals for the evaluation. Goals
may include, but are not limited to:

O«

Provide a detailed description of the physeadl cognitive job requirements;

O«

Make recommendations for and assess the potential fortgpbhginges;

O«

Assist he patient irhis/herreturn to work by educatingn howhe/shemay be ale to do
his/herjob more safelyand/or

O«

Give detailed work/activity restrictions.

Time frames

Time frames regarding job site evaluations and alterations

Frequency | One time with adidional visits as needed for followp.

E.2.1.2 Functional capacitymaluation (FCE)

FCE may be indicated to identify residual physical limitations. FCE is a comprehensive

assessment of the various aspects of physical and cognitive function as they relate to the
individual 6s ability to perform functional act
emotional, and/or behavioral sequelae are also present, a comprehensive FCE may provide
indicatiors of returnto-work readiness.

Components of the physigabrtion of the FCE may include, but are not limited to:
musculoskeletal screen, cardiovascular profile/aerobic capacity, coordination, lift/carrying
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analysis, job specific activity tolerance, maximum voluntary effort, pain assessmentatenal
and magrial handling activities, balance/dizziness, clinghiphysical fatigue, enduran@and
visual skills. The physical portion of any FCE should include all of the physical skills redoire
specific job placement.

Components of the cognitive portion bEtFCE may include, but are not limited to: memory,
executive skill function, attention and concentration, communication, speed of information
processing, mukiasking, new learning, and auigve fatigue and endurance.

Components of the emotional portiohthe FCE may include, but are not limited to:
temperament, ability to manage stress, adaptation to change, mood changes, toferation o
feedback, and anger control.

Components of the behavioral portion of the FCE may include, but are not limited topraguer
social and behavioral interactions. This may present as inability to complete or cooperate with the
tests, inconsistent or erratic behavior, or the inability to get alathigoaworkers and supervisors.

FCEs include tools that are an extensiorhefliasic medical examination and may be useful for

the determination of impairments, functional/cognitive restrictions, determination of progress, and
planning and monitoring of the rehabilitation program. Whenever possible, FCEs should be
supplemented wlitinformation from neuropsychology, spedbbrapy occupational therapy, and
physical therapy to determine physical, cognitive, and psychological abilities in order for the
patient to function safely and productively in a work setting. FCEs are typoaiiucted irfour

to six hours, but for individuals who hasestainedh TBI, additional time may be requirexat it

may be necessary to conduct the evaluatiawaor threeseparate sessions to allow for the

potential variability of cognitive and physidatigue. Total time for an FCE wélirarely exceed
eightto tenhours.

When an FCE is being used to determine return to a specifsitglihe provider is responsible

for fully understanding the job duties. A jslie evaluation is frequently necessdfZEs cannot

be used in isolation to determine work restrictions. The authorized treatimigermust interpret

the FCE in |Iight of the individual patientds
FCEs should not be used as the sole criterdiagnose malingering.

FCEs may be beneficial in the TBI population to assist in return to work.
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Time frames

Time frames regarding functional capacity evaluation

Frequency | 2 times. When the patient is unable to return to thenpuey position and fuhier
information is desired to determine permangark restrictions. A repeatGe
may be needed if additional treatment is deemed necessary after the first F
Prior authorization is required for more than 3 FCEs.
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F. Treatment

Due to the complex nature tife brain, individuals with TBI require coordinated interdisciplinary
treatment. Usually, the impairment(s) and functional limitations are appropriately treated by more

than one therapeutic discipline. Treatment shawdtldefunctional, outcomeriented and

community reintegration goals. Treatment session duration and frequency will vary depending on
the individual 6s tolerance and may evolve over

The location of treatment sessions may be in a clinical setting initially, but eventually may be
moreeffective in the home, workplace, or community, based on functional §&&sIBl may

result in lifetime deficits, so a loAgrm disability management model is appropriate. Frequency
and duration of specific, neacute treatments should be included iargureatment plan and

should be reevaluated approximately evettyreeto four weeks or within the time to produce

effect in the guidelinegRefer to Section B, General guidelingnziples) Experienced

practitioners should not use all of the therajied modalities listed in this guideline. Periodic
modi fication or consultation may be necessary
Therapy for specific impairments and functional limitations may be reinitiated foisgeaific,
time-limited treatment as new goals are identified and developed. Treatment should be based on
medical diagnosis and associated impairment, cognitive ability, clinical evaluations, anticipated
functional gains, and progress demonstrated by documented functionahesico

F.1 Acute-stage therapeutic pocedures

F.1l.a Resuscitation

Definition and background

The first priority intreatingTBI is complete and rapid physiologic resuscitation.
Supporting literature and evidence tables

The following recommendations were basedconsensus.

Recommendations for M/S TBI resuscitation

Special considerations for isolated communities without neurosurgical support:

0 Trauma surgeons and emergency physicians may perform the initial resuscitation and
neurologic treatment in the deteriorggiindividual. Important initial factors affecting TBI
outcomes are hypotension (systolic less than 90mmHg) and hypoxemia.

0 Once feasible, transport to a designated néaama center should occur expeditiously
for further evaluation and management.
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F.1.b Intracranial pressure (ICP) management and cerebral perfusionnessure (CPP)
Supporting literature and evidence tables

The following recommendations were based on consensus.

Indications for M/S TBI ICP and CPP

ICP monitoring is usually indicated in individualstiv low GCS (less than 9) and an abnormal

CT scan or when the individual cannot have continual neurologic evaluation (e.g., use of

anesthesia, pain medicine for other injuries that preclude a neurologic exam), and it should also be
considered whentheindii dual 6 s age is over 40 or systolic
(Brain Trauma et al., 200.7

Recommendations for M/S TBI ICP management

w~

0 Thepatemhs head is usually el evated above the

™

0 Hyperwentilation may be used briefly.d@ever, prolonged hyperventilation will
eventually result in decreased cerebral blood flow andtisecommende@Brain Trauma
Foundation, 2016

O«

Osmotic therapy such as hypertonic sabnenannitol is frequently usetipwever, no one
agent has been proven superior to andfBsain Trauma Foundation, 26).

O«

Steroids ar@ot recommendedue to worse outcoméBrain Trauma Foundation, 2016

O«

Sedatives and/or paralytic agents may be used as needed.

O«

EEG monitors may be applied and asdizure medicatiomay be used.
0 Ventriculostomy assists in lower pressure and with hydrocephalus.

F.1.c Hyperventilation

Definition and background

Hyperventilation may be used to temporarily decrease ICP.

Supporting literature and evidence tables

The following recommendations veebased on consensus.

Recommendations for hyperventilation

In rare cases, controlled hyperventilation may be necessary for brief periods in acute neurological
deterioration not attributable to systemic pathology (i.e., hypotension), buabit iscommendd
for prolonged periods of time. It should generally be avoided during the first 24 hours because it
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may decrease cerebral blood flgBrain Trauma Foundation, 201[&€ochrane] lan Roberts &
Schierhout, 1997

F.1.d Medications

F.1.d.1Hyperosmolar gents

Definition and background

Hyperosmolar agents have been used to temporarily decrease ICP.

Supporting literature and evidence taltes

Studies not resulting in evidence statements

A metaanalysis did not support any particular osmotic agent for the reduction of intrac
pressure in the setting of severe TBI, and hypertonic saline solution has not been show
superior to ornferior to any other agent with respect to mortality in the setting of increas
intracranial pressur@ergerPelleiter, Emond, Lauzier, Shields, & Ten, 2016Brain
Trauma Foundation, 2018Vakai, McCabe, Roberts, & Schierhout, 213

Indications/recommendations for hyperosnolar agents

Hyperosmolar agents may be used prior to ICP monitoring if there is neurologic deterioration not
attributable to systemic pathology (i.e., hypotension) and/or signs of transtentorial herniation.

F.1.d.2Glucocorticoids
Definition and background

Glucoorticoids(steroids)were initially thought to decrease acute cerebral damage.
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Supporting literature and evidence tables

Evidence statements regarding medications: glucocorticoids

Good @idence | Evidence tatement Citation Design
Glucocorticoids do no (CRASH trial Randomized clinical
decrease mortality. collaborators, trial

2009

Some gidence | Evidence tatement Citation Design
Glucocorticoids may even (CRASH trial Randomized clinical
increase the mortality rate in | collaborators, trial
individuals with TBIs. 2009

Recommendations for ¢ucocorticoids

Glucocorticoids are not useful or generally accepted for improving outcome or decreasing ICP,
and in some instances, they may be harmful.

F.1.d.3Anti-epileptics
Definition and background
Anti-epileptic agents are intended to prevent or treat sszur

Supporting literature and evidence tables

Evidence statements regarding medications:egiteptics

Good &idence | Evidence t&atement Citation Design
In the setting oM/S TBI, (Thompson, Metaanalysis of
treatment within 24 hours PohlmanrEden, | randomized clinical
from the time of trauma with | Campbell, & trials

an antiepileptidrug reduces | Abel, 2015
the risk of seizures in the first
7 days after trauma.
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Studies not resulting in evidence statements

There is a lack of evidence that treatment with an antiepileptic drug reduces the risk of
seizures occurring later than 7 days after tra(ifh@mpson et al., 20}5There is also a lack
of evidence that treatment with an antiepileptic drug reducesadie mortality after TBI
(Thompson et al., 20}5

Indications/recommendations for antiepileptics

Anti-epileptic treatment may be used to prevent early-pagmatic seizures iahigh-risk
individual. Theyarealsousually administered for one week in thos#éwimtracranial
hemorrhage. Prevention of early seizures is reasonable to reduce-assngted complications
during acute manageme(drain Trauma Foundation, 2016hang & Lowenstein, 2003

Prophylactic antepileptics should be administered on a case by case basis after the first week.
Clinical indicators warrant their use, such as but not limiterin penetration, eessive
intraparenchymal bleedingr continued seizures

F.1.d.4Barbiturates to induce coma
Definition and background

Barbiturates were initially thought to improve outcomes by decreasing ICP and perhaps
decreamg surgeries.

Supporting literature and evidence ables

Studies not resulting in evidence statements

There is no evidence to suggest barbiturates used to decrease intracranial pressure im
outcomes, which may be due to the fact that they lower both intracranial pressure and
perfusion presser(Brain Trauma Foundation, 201[&€ochrane] |. Roberts & Sydenham,
2012.

Recommendations for barbiturates

Barbiturates araot recommendedbr use in TBI to induce coma.

Moderate/Sever&raumatic Brain Injuryi Referenced Version Exhibit Page Numbes7



F.1.d.5Branchedchain amino acids (BCAASs)

Definition and background

BCAAs were initially thought to improve cellular metabolism.

Supporting literature and evidence tables

Studies not resulting in evidence statements

efficacy(Sharma, Lawrence, & Hutchison, 2017

BCAAs have been trialed to reduce functional deficits post TBI. There is no evidence o

Recommendations for BCCAs
BCCAs arenot recommende@Sharmeet al., 2017.
F.1.d.6Erythropoietin (EPO)

Definition and background

Erythropoietin has been used to increase the production of red blood cells in the setting of

hypoxia.

Supporting literature and evidence tables

Evidence statements regarding medicationsheppbietin

Good @idence | Evidence mtement

Citation

Design

In the setting of acutsl/S TBI,
erythropoietin reduces
mortality.

(Liu, 2016

Metaanalysis of
randomized clinical
trials

Studies not resulting in evidence statements

There is a lack of evidence that erythropoietin improves the rate of favorable neurologi
outcomes, as defined by the ability to function outside the lfbmg2016.
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